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. than for me to go 
about to praiſe an Art that 
all Mankind know they can- 
not live peaceably without? 
It is near hand as ancient (no 


. on't) as the World: For how could 
Men ſet down to plant, without knowing 
fome Diſtinction and Bounds of their Land ? 
But (Neceſſity being the Mother of Inven- 
tion) we find the Ezyptians, by reafon of 
the Miles overflowing, which either waſh'd 
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25. PREFACE Wa 
away all their Bound Marks, or cover d them 
over with Mud, brought this meaſuring of 
Land firſt into an Art, and honoured much 
the Profeſſors of it. The great Uſefulneſs, 
as Well as the pleaſant and delightful Study, 
and wholſome Exerciſe of which, tempted 
ſo many to apply themſelves thereto, that at 
length in Egypt (as in Bermudas) every 
Ruſtick could meaſure his own Land. 

From Egypt, this Art was brought into 
Greece by Thales, and was for a long time 


called Geometry; but that being too com- 


prelienſive a Name for the Menſuration of a 


Superhicies only, it was afterwards called 


Ge:dz/ia; and what Honour it ſtill had con- 
tinued to have among the Antients, needs no 
better Proof than Plato's G eo perphron SS eig tion. 


And n6t only Plato, but moſt, if not all the 


learned Men of thoſe Times, refuſed to ad- 
mit any into their Schools, that had not been 
firſt entred in the Marthemaricks, eſpecially 
Geometry and Arithmetick. And we may 
ſee, the great Monuments of Learning built 
on theſe Foundations continuing unſhaken 
to this Day, ſufficiently demonſtrate the 
Wiſdom of the Deſigners in chuſing Geome- 
try for their Ground-Plot. 


Since. 


The PRE FACE. 

Since which, the Romans have had: ſuch 
an Opinion of 'this Sort of Learning, that 
they concluded that Man to be incapable of 
commanding a Legion, that had not at leaſt 
ſo much Geometry in him, as to know how 
to meaſure a Field. Nor did they indeed 
either reſpect Prieſt or Phyſician, that had 
not ſome Inſight in the Mazthematicks. 

Nor can we complain of any Failure of 
Reſpect given to this Excellent Science by 
our modern Worthies, many Noblemen, 
Clergymen, and Gentlemen affecting the 
Study thereof: So that we may ſafely ſay, 
none but unadviſed Men ever did, or do 
now ſpeak evil of it. 

Beſides the many Profits this Art brings to 

Man, it is a Study ſo pleaſant, and affords 
ſuch wholeſome and innocent Exerciſe, that, 
we ſeldom find a Man that has once entred 
himſelf into the Study of Geometry or Geo- 
dezfia, can ever after wholly lay it aſide: S0 
natural is it to the Minds of Men, ſo plc:- 
ſingly infinuating, that the Pythagoreans 
thought the Mathematicks to be only a Re- 
miniſcience, or calling again to mind ae; 
formerly learned. 
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De PRE FAC E. 

But no longer to light Candles to ſee: the 
Sun by, let me come to my Buſineſs, which 
is to ſpeak ſomething concerning the follow- 
ing Book; and if you ask, Why J write a 
Book of this nature, Buber we have ſo many 

very good ones already in our own Language? 
J anſwer, Becauſe I cannot find in thoſe 
Books many things, of great conſequence, 
to be underſtood by the Surveyor. I have 
ſeen young Men in America often non- 
plus'd fo, that their Books would not help 
them forward; particularly in Carolina, a- 
bout laying out Lands, when a certain Quan- 
tity of Acres has been given to be laid out 
five or fix times as broad as long. This I 


| know is to be laugh'd at by a Mathematician; 


yet to ſuch as have no more of this Learning, 


than to know how to meaſure a Field, it 


ſeems a difficult Queſtion: And to what 
Book already printed of Surveying ſhall they 
repair to be reſolved ? 

Allo concerning the Extraction of the 
Square Root; J wonder that it has been ſo 
much neglected by the Teachers of this Art, 
it being a Rule of ſuch abſolute Neceſlity 
for the Surveyor to be acquainted with. I 
have taught it here as plainly as I could de- 
5 9 7 | | viſe, 
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viſe, and that according to the old Way, ve- 
rily believing it to be the beſt, uſing fewer 
Figures, and once well learned, charging leſs 


the Memory than the other Way. 


Moreover, the Sounding the Entrance of 
a River or Harbour is a Matter of great Im- 
port, not only to Seamen, but to all ſuch as 
Seamen live by; I have therefore done my 
Endeavour to teach the young Artiſt how to 
do it, and draw a fair Draught thereof. 
Many more Things have T added, ſuch as 
I thought to be new, and wanting; for 
which I refer you to the Book itſelf. 

As for the Method, I have choſe that which 
J thought to be the eaſieſt for a Learner; 
adviſing him farſt to learn ſome Arithmetick, 
and after, teaching him how to extract the 
Square Root. But I would not have any 
Meophyte diſcouraged, if he find the firſt 
Chapter too hard for him; for let him rather 
skip it, and go to the ſecond and third 
Chapters, which he will find ſo eaſy and de- 
lightful, that I am perſuaded he will be en- 
couraged to conquer the Difficulty of learn- 
ing that one Rule in the firſt Chapter. 

From Arithmetick, J have proceeded on 
to teach ſo much Geometry as the Art of Sur- 
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veying requires. In the next place, I have 


ſhewed by what Meaſures Land is ſurveyed, 
and made ſeveral Tables for the reducing one 
Sort of Meaſure into another. 

From which I come to the Deſcription of 
Inſtruments, and how to uſe them; where- 
in J have chiefly infiſted on the Semicircle, 
it being the beſt that I know of. 
bs | - Sixth Chapter teacheth how to apply 
all the foregoing Matters together, in the 
practical ſurveying of any Field, Wood, &c. 
divers Ways, by divers Inſtruments; and 
how to lay down the ſame upon Paper. Al- 


ſo at the End of this Chapter I have largely 


infifted on, and by new and eaſy Ways, 


taught furveying by the Chain only. 

The Seventh, Eighth, Ninth, Tenth and 
Eleventh Chapters, teach how to caſt up the 
Contents of any Plot of Land; how to lay 
out new Lands; how to ſurvey a Manor, 
County or Country ; alſo, how to reduce 
and divide Lands, cum multis aliis. 

The Twelfth Chapter conſiſts wholly of 
Trigonometry. 

The Thirteenth Chapter is of Heights and 
Diſtances, including, amongſt other things, 
LOW to make a Map of a River or ww. 
Allo 
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Alſo how to convey Water from a Spring- 
head to any appointed Place, or the like. 
Lafily, At the End of the Book, I have 
a Table of Northing or Southing, Eaſting 
or Weſting; or (if you pleaſe to call it ſo) 


A Table of Difference of Latitude and De- 


re from the Meridian, with Directions 

for the Uſe thereof. Alſo a Table of Sines 
and Tangents, and a Table of Logarithms. 

I have taken Example from Mr. Holwell, 
to make the Table of Sines and Tangents but 
to every fifth Minute, that being nigh 
enough in all Senſe and Reaſon for the Sur- 
veyor's Uſe; for there is no Man, with the 
beſt Inſtrument that was ever yet made, can 
take an Angle in the Field nigher, if ſo 
nigh, as to five Minutes. | 

All which I commend to the ingenious 
Reader, wiſhing he may find Benefit there- 
by, and defiring his favourable Reception 


thereof accordingly. I conclude, 


READER, 


Your Humble Servant, © 


J. L. 
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Of ARITHMETICK. 


=, 


T 1s very neceſſary for him that in- 
tends to be an Artiſt in the Meaſu- 
ring of Land, to begin with Arith- 
metick, as the Ground-work and 
Foundation of all Arts and Sciences 
Mathematical; and at leaſt not to be 

ignorant of the five firſt and principal Rules there- 

of, viz. Numeration, Addition, Subtra&ion, Mul- 
tiplication and Diviſion : Which ſuppoſing every 

Perſon that applies himſelf to the Study of 

this Art to be skilled in; or if not, referring 

him to Books or Maſters (every where » | 
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Of Arithmetick. 
be found) to learn: I ſhall name a ſixth Rule, as 
neceſſary (1f not more) to be underſtood by the 
Learner; which is the Extraction of the Square 
Root; without which (though ſeldom: mentioned 
by Surveyors in their Writings ) a Man can never 
attain to a competent Knowledge in the Art: I 
ſhall not therefore think 1t unworthy my Pains 


(tho' perhaps other Men have better done it before 
me) to ſhew you eaſily and briefly how to do it. 


How to Extract the Square Root. 


In the firſt place it is convenient to tell you what 
the Square Root is: It is to find out of any Num- 
ber propounded a leſſer Number, which leſſer 
Number being multiplied in itſelf, may produce 
the Number propounded. As for Example: Sup- 
Poſe 81 be a Number given me, I fay 9 1s the Root 
of it; becauſe 9 multiplied in itſelf, vis. ꝙ times 

15 81. Now 8 could not be the Root, for 8 times 
; is but 64: nor could 10, for 10 times 10 is 100; 
therefore, I ſay, 9 muſt needs be the Root, becauſe 
multiplied in itſelf, it makes neither more nor leſs, 
but juſt the Number propounded, vis. 81. | 

” Again: Suppoſe 16 be 

— —, the Number given, I ſay 7 
| theRootofit1s4, becauſe Þ 
4 multiplied in weſt 4 
| makes 16, For your bet- 

4 —]4 ter 3 ſee this 
5 Figure, which is a great 
Square, containing 16 lit- 
= — tle Squares; any Side of 
4 which great Square con- | 

We tains 4 little Squares : 

which 1s called the Square Root, Or 


Of Arithmetick. 3 

Or, Suppoſe a plain ſquare Figure be given you 
as this in the Margin, and it be requi- 1 
red of you to divide it into 9 {mall TT 
Squares; your Buſineſs is to know in- — 
to how many Parts to divide any one| 9 _ 
of the Side Lines, which here muſt be —- 
into 3, and that is the Root required, — . 
But how to do this readily is the thing I am now 
going to teach you. The Roots of all {quare 
Numbers under 100, you have in your Multipli- 
cation Table; however ſince it is good for you to 
keep them in your Mind, take this {mall Table 
of them. 


Roots [TTz T3 | 4 | Li ETD 


Squares | 1 | 4 | 9 


MD 
291 
32 
7 

ba 
| OX 
* 
' OO 
; M4 


Here you ſee the Root of 25 is 5, the Root of 
64 is 8, and ſo of the reſt. 

So far as 100 1n whole Numbers, your Memory 
will ſerve you to find the Root; but if the Number 
propounded, whoſe Root you are ſearch out, ex- 
ceed 100, then put a Point over the firſt Figure on 
the right Hand, which is the place of Units, and ſo 
proceeding to the left Hand, miſs the ſecond Figure, 
and put a Point over the third, then miſſing the 


f fourth, point the fifth; and fo (if there be never ſo 
many Figures in the Number) proceed on to the 
end, pointing every other Figure, as you may ſee 


here, and ſo many Points as there are, _ 
of ſo many Figures your Root will 1234567 
conſiſt, which is very material to re- 


member: Then begin at the firſt Figure on the leſt 


Hand that has a Point over it, which will always be 


the firſt or ſecond Figure, and ſearch out the * 
. 5 
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3 Of Aritbmeticb. 
of that one Figure, or both joined together if there 
be two; and when you have found it, or the nigheſt 
leſs to it, which you may eaſily do by the Table 
above, or your own Memory, draw a little crooked 
Line, as in Diviſion, and there ſet it down. For 
Example: Let 144 be the Number whoſe 
74#(12 Root J am to find; I ſet it down, and prick 
ax the Figures thus: Then going to the firſt 
Figure on the Lefr-hand that has a Prick 

over 1t, which 1s 1, and ſee what the Root of it 
is, which 1s 1 alſo; I therefore draw a crooked 
Line, as in the Margin, and ſet down 1 in the 


Quotient; then if x admitted of any Multiplication, 
I ſhould multiply it by itſelf; but ſince once 1 is but 


1, I ſubtract it out of the firſt prick'd Figure on the 
 Left-hand, and there remains o; ſo thatI cancel that 


firſt Figure, as having wholly done with it: If any 
thing had remained after the Subtraction, I ſhou'd 

have put the Remainder over it. The next thing 
to be done, is to double what is already in the 
Quotient, which makes 2; which 2 I write down 
under the next Figure, viz. 4, which has no: 
Point over 1t, and then ſee how oft I can have 2 in 
4: Anſwer, twice. I therefore ſet down 2 1n the 
Quotient, and 2 likewiſe under the next pointed 
Figure, which 1n this Example 1s 4; then that 22 
which ſtands under the 44 muſt be multiphed by 
the 2 in the Quotient, whoſe Product is 44; which 
ſubtracted out of 44, there remains o. But you 
may multiply and ſubtra& together thus, twice 2 
is 4, which I take out of 4, and there remains o; 
then I cancel the firſt 4 and 2 to the Left- hand, as 
having done with them; then again, twice 2 is 4, 
which taken out of 4 leaves o; and then I cancel 
; the | 


| Of Aritbmetick. 5 
the laſt 4 and 2, and the Queſtion 1s anſwered; 
for there 1s 12 in the Quotient, which 1s the Root 
of 144, which may eaſily be\proved by multiply- 
ing 12 by 12. HEIRS 

Take another Example: Let the Sum 1 
be 54756; firſt ſee what the Root of 5 54757602 
is, which is 2, and place it in the Quo- = | 
tient, and under the firſt pointed Figure 
both, as you ſee here; then ſay 2 times 2 is 4, 
which taken out of 5, there remains 1; and ſo 
have you done with the firſt Point. Next double 
the Quotient, which makes 4, and 
place it as you ſee here, under the Fi- 1 
gure void of a Point; then ſee how ma- 77601 
ny times 4 you can have in 14, anſwer = (23 
3 times; which 3 place both in the 
Quotient, and under the next pointed Figure, 
which is 7; then multiply and ſubtra&, ſaying 3 
times 4 18 12, which taken out of 14 leaves 2; 
which 2 write over the 4, and cancel both the 4 
and the 1, as you do in Diviſion : And three times 
3 is 9, which taken out of 27, reſts 18; which 


write over head, and cancel what Figures you have 


done with, no otherwiſe than in Diviſion, and ſo 
have you done with the firft two Points. Now 
for the third pointed Figure, or if there were ne- 


ver ſo many more of them, they are done altoge- 


ther as the ſecond; vig. Double again your Quo- 
tient, it makes 46; which put down as you ſee in 
the Margin, always obſerving this Rule, That the 
laſt Figure of the doubled Quotient, I mean that 
in the place of Units, ſtand under the next, void 
of Points: And thoſe of your Left-hand of him, 
viz. in the place of Tens or Hundreds, in order 

B 3 before 


T7 » fs * 
. 
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before him, as you do in Diviſion, as you may ſee 


x here. Then proceed, and ſay, how 
2x8 many times 46 can I have in 185, or 
$4756(23 rather how many times 4 in 18> Here 
7436 Eſſay, as you do in Diviſion, and ſee 

4 if you can have it four times, remem- 


bring the 4 that muſt be put down under the point- 
ed Figure; and when you find you can have it 
four times, write it down in the Quotient, and alſo 
under your laſt pointed Figure; then ſay four times 


Is 4 is 16, out of 18 there reſts 2, which 
#28 10 write down, and cancel the 18 and 4. 
5+754(234 Again, four times 6 is 24, out of 25 
24384 reſts 1; which put down, and cancel 

* the 2. 5, and 6. Again, four times 4 
is 16, out of 16 reſts o; and ſo have you done, 


and find the Root to be 234. | 
Ill add but one Example more for your Practice. 
Let the Number, whoſe Root is requir'd, be 


a . — MS "nn Pew WH Tm" 


mult therefore thus be taken ; Before you begin to 
extract, add to your Number given two Cyphers, 
if you deſire to know but to the tenth Part of an 
Unit; but if to an hundredth Part add four Cy- 
phers, if to a thouſandth Part of an Unit add fix © 
Cyphers, and then work as before, as if it was all 
one entire Number, and look how many Points 
were placed over the Number firſt given, ſo many 
Places of Integers will be in the Root; the reſt of 

W N 14 


. 1 - n 
* * 3 * bt "= 1 * - 
N "2 "ee _— — * . 
9 
5 
oy - 


12345678; fee the working of it. *7 
X © But in this you ſee there is a 

3 94549 Fraction remains, and ſo there will 1 

3=345878(3513 be in moſt Numbers, for we ſel- \ 
J6y9 #33 dom happen upon a Number ex- 

77s actly ſquare : The fractional Part 

] 

t 

t 

I 
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1 the Root towards the Right-hand will be the Nu- 
merator of a decimal Fraction. For Example: 
Let 143 be the Number given to be extracted; and 


on — 


- to know the decimal Fraction as near as to the hun- 
> © dredth Part of an Unit, I write it down as before, 
- X annexing four Cyphers to the end of it, as you ſee 
- ;hereunder; and after having ,,, 

t AF wrought it, there comes out in ,,, 1 439009 
o the Quotient 11.95, but be- 472 

s cauſe I had but two Points over Sa 

h the firſt Number given, viz. 2479s (U l. oy 
. 123, I therefore at the end of * 

5 two Figures in the Quotient * 

el put a Point, which parts the whole Number from 
4 the Fraction; that 11 on the Left-hand being In- 
e, tegers, and the 95 on the right Centeſms of an 


Unit, which you may either write as above, or 
e. thus, 11, if you pleaſe. 
be There are other Ways taught by Arithmeticians 
for finding out the Square Root of any Number; 
a but] know no way ſo conciſe as this, and, after a 
ill little Practice, fo eaſy and ready, or to be wrought 
el- 3 with as few Figures. To do it indeed by the Lo- 
x- garithms, or Artificial Numbers, is very caſy and 
2} pleaſant; but Surveyors have not always Books of 
to Logarithms about them, when they have occaſion 
to extract the Square Root: However, I will 
an briefly ſhew you how to do it, and give you one 
2y- Example thereof. 
Pl When you have any Number given whoſe 
all Square Root you deſire, ſeek for the given Nun 
nts ber in the Table of Logarithms under the Title 
ny Numbers; and right againſt it, under the Title 
t of Logarithms, you will find the Logarithm of the 
= I ſald 


8 Of Arithmetich. 4 
ſaid Number, the half of which is the Logarithm A} 
of the Root defired : Which half ſeek for under 


the Title Logarithm, and right againſt it under 
the Title Number you will find the Root. 


EX XMELE E. 


Let 625 be the Number whoſe Root is deſired : 
Firſt I ſeek for it under the Title Numbers, and 
right —_ 5 434 this R Log. 2, 795880, 
which I divide by 2, or take 82 

the half of * you ſee: [ Half. 1, 397640. 1 
And finding that half under the Title Log. right * 
againſt it is 25, the Root defired. See the ſame 
done by the former way with leſs trouble. 


XX2(0 
8£27(25 Root 
F#7 
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6 4 
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© 
A 
p 


CH A-P. IL 


Geometrical DEFINITIO Ns. 


Point is that which hath neither Length nor 
Breadth, the leaſt thing which can be ima- 

gined, and which cannot be divided, commonly 

marked as a full Stop in Writings, thus (.) 

A Line has Length, but no Breadth nor Thick- 
neſs, and is made by many Points joined toge- 
ther in Length; of which there are two Sorts, 
viz. Strait and Crooked. As, AB is a ſtrait 
Line, BC two crooked Lines. | | 


22 — — 
— 
gs J 


An Angle 1s the meeting of two Lines in a 
Point; provided the two Lines ſo meeting do not 
make one ſtrait Line, as the Line AB, and the 
Line AC, meeting together i in the Point A, make, 
the Angle BAC. . 5 

3 | Fo Of 


* * 
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Of which Right-lined Angles there are three 
Sorts, viz. Right-angled, Acute, Obtuſe. | 
When a Lane falleth perpendicularly upon ano- 
ther Line, it maketh two Right Angles, 


EXAMPLE. 


Let CAB be a Right Line, DAa Line perpen- 
dicular to it, that is to ſay, neither leaning towards 
B nor C, but exactly upright; then are both the 


Angles at A, viz. DAB, and DAC, Right N 
Sles; 


IT 

$ oles; and contain each juſt 90 Degrees, or the 
fourth Part of a Circle; but if the Line DA had 
Z not been perpendicular, but had leaned towards 
B, then had DAC been an Obtuſe Angle, or 
greater than a Right Angle; and DAB an Acute. 


Angle, or leſſer than a Right Angle, as you ſee 
hereunder. 


Geometrical Definitions. | 


All Figures contained under three Sides are cal- 


— 


ted Triangles, a8 A,B, GS 
„ 


Where note, The Triangle A hath three equal 
Sides, and is called an Equilateral Triangle. 

The Triangle B hath two Sides equal, and the 
third unequal, and is called an Iſoſceles Triangle. 
The Triangle C hath three unequal Sides, and 
is called a Scalenum. | | 


of 
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f 07 four fided Figures there are theſe Sorts : 


Firſt, A Square, whoſe Sides are all equal, and 
_ Angles right, as A. 
dJecondly, A long Square, or Parallelogram, 
1 8 oppoſite Sides are equal, and Angles right, 
as 

Thirdly, A Rhombus, whoſe S1des are all equal, 
but no Anal right, as 2 

Fourthly, A Rhomboides, whoſe oppoſite Sides 
only are equal, and no right Angles, as D. 


All other four fided Figures are called Tra pezia, 
as E. 


* 


* * * * p, T * 
FR," a) 
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Other Figures that are contained under 5, 6, 7, 
or more Sides, I call Irregular, as F, &c. except 


ſuch as are made by dividing the Circumference of 
a Circle into any Number of equal Parts ; for then 
they are regular Figures, having all their Sides and 
Angles equal; and are called according to the 
Number of right Lines the Circle is divided into, 
or more properly according to the Number of An- 
gles they contain, as a Pentagon, Hexagon, Hep- 
tagon, Octogon, &c., Which in plain Engliſh is 
no more than a Figure of five or fix, ſeven or 
eight Angles; which Angles are all equal one to 
another, and their Sides conſequently all of the 
ſame Length. And thus (though I mention no 
more than 8) the Circumference of the Circle 
may be divided into as many Parts as you pleaſe, 
and the regular Figures ariſing out of ſuch Divi- 
ſions, are called according to the Number of Parts 
the Circle 1s divided into: See for your better un- 


derſtanding theſe two or three following, 


C 


A Circle 


14 Geometrical Definitions. 


A Circle is a Figure determined with one end- 

—— leſs Line, as A. 
1 Which Line ! is cal- 
led the Circumfe- 
rence of the Cir- 
cle, in the Middle 
whereof is a Prick 
or Point, by which 
the Circle is de- 
ſcribed, which is 
called the Center, 
from which Point 
or Center all ſtrait 


Lines drawn to the Circumference are equal, or of 


the fame Length, as AB, AC, AD. 
The 


« RED 3 Wa 
2 E 
, % 29% 4 
*; * ft 
3 
2 — 
, 5 


hy n G 


or Part of a Circle, is a 
Piece of the Circle cut 
off by a Chord Line, and is greater or leſs than a 


Geometrical Definitions. 15 
The Diameter of a Circle is a Line, which paſ- 
ſing through the Center cuts the Circle into two 


2 equal Parts, or the longeſt ſtrait Line that can 


be made in any Circle, as BC, 
The Semidiameter 1s the half of the above- 
mentioned Line, as AB, AC, or AD, either of 


which is called a Semidiameter. 


A Chord is any Line ſhorter than the Diameter, 
which paſleth from one Part of the Circumference 
to another, as EC. 


A Semicircle is the half of a Circle, as BDC, 
or BEC. 

A Quadrant is the fourth Part of a Grcle, made 
by two Diameters, per- 
pendicularlyinterſecting 
each other, as ABD, 
. B E, AE C, 
either of which is a Qua- 
drant, or the fourth Part 
of a Circle. She 

A Section, Segment, 


Semicircle, as EF CG 1s a Segment of the Circle 
EBD CG, likewiſe EB DCF is the greater Seg- 


ment of the ſame Circle. 


A Superficies is that which hath both Length 
and Breadth, but no Thickneſs: whoſe Bounds are 
Lines, as A is a Superficies or Plane contained in 


theſe Lines, BC, DE, BD, CE, which hath 


Length from B to C, and Breadth from B to C, but 
no Thickneſs. 


When 


When theſe bounding . are meaſured, and 
the Content of the Superficies caſt up, the Reſult 
is called the Area or * Content of that Fi- 


gure. 


EAA L E 


is 
Lenge 
th 


oſezithe Line BC to be twelve Foot in 
, and the Line BD to be four Foot long, 


multiplied together make 48; therefore I ſay 


1 ect is the Area or ſuperficial Content of 


ww” — 


at Figure. 


2 


\When two Lines are in every Part equidiſtant 


from each other, they are called Parallel Lines, as 
theLines AB and CD; which tho'produc'd to never 


ä 


D come no nearer to each 


A Diagonal Line is a Line run 


ning thro? a ſquare Figure, divi- 


ding it into two Triangles, be- 


ginning at one Angle of the ſquare 


and proceeding to the oppoſite 4 


— ED 
1 
other, much leſs meet. 
Af B 

] 
* D 


Angle. In the Square ABCD, 
AD is the e Line. 


CHAP. | 


—B fo great a Length, would 
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; P R O B. 5 I, 
: Hmw to make a Line perpendicular to a Line given. 


k HE Line given is AB, and at the Point C, 
1 it is required to erect a Line which ſhall be 
perpendicular to AB. | | 


L 


F H 
ä 

f 1 
1 
S 7 
1 : | 
4 7 
h — — | — — 

A D C E B 


Open your Compaſſes to any convenient Wide: 
7 nels, and ſetting one Foot of them in the Point C, 
with the other make a Mark upon the Line at E, 
and alſo at D; then taking off your Compaſſes, 
open them a little wider than before, and ſetting 
), one Foot in the Point D, with the other deſcribe 
the Arch FF; then without altering your Com- 
q paſles, {et one Foot in the Point E, and with the 
Ather deſctibe the Arch G G. 0 
* | G Laſtly, 


"na" 
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ner, but perhaps plainer for your Un 


Geometrical Problems. 


18 

Laſfily, Lay your Ruler to the Point C, and thße 
Interſection of *& two Arches GG and FF, which 
is at H, and drawing the Line HC, you have 
your Deſire, HC being perpendicular to AB. 


See it here done again after the very {ame man- 1 
erſtanding. 


4 7 
) 3 
* 
„ 
A * N 
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PROB. IL ] 
How to raiſe a Perpendicular upon the End of a Line. 
8 3 


dy 


F 
Wo 
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Ap is the Line given, and at B it is required 
to erect the Perpendicular BC. 
Open your Compaſſes to an ordinary Extent, 
and ſetting one Foot in the Point B, let the other 
Fel at adventure, no matter where in reaſon, as at 
the Point O; then without altering the Extent of 
the Compaſſes, ſet one Foot in the Point ©, and 
vuith the other croſs the Line AB as at D: Alſo on 
the other fide deſcribe the Arch EE, then laying 
ZyourRuler to D and O, draw the prick d Line DSF. 
Laſtly, from the Point B, you began at, through 
Ihe Interſection at G, draw the Line B GC which 
is perpendicular to AB. 


| Another Way, I think more eaſy, though indeed 
almoſt the ſame. 


Let AB be the given Line, BI the Perpendi- 
cular required. 


— 


GG: Alſo ſetting one Point in F, make the Arch 


” Coe 
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Set one Foot of your Compaſſes in B, and with 
the other at any ordinary Extent, deſcribe the Arch 3 
CEF D; then keeping your Compaſſes at the fame 
Extent, ſet one Foot in C, and make a Mark upon 
the Arch at E; and keeping one Foot in E, make 
another Mark at F; then with any Extent ſet one 

Foot in E, and with the other deſcribe the Arch 


HH, then drawing a Line through the Interſection 
of the Arches G and H, to the Point firſt propoſed. 


PR O B. II. 4 
How from a Point aſſigned, to let fall a Perpendicu. f. 


lar upon & Line given. 


The Line given is AB, the Point is at C, fron 
which it is deſired to draw a Line down to AB Fj 
that may be perpendicular to it. © 


Firſt, Setting one Foot of your Compaſſes in th, be 
Point C, with the other make a Mark upon the Lin 
AB as at D, and alſo at E; then opening your Cong 


paſſes wider, or ſhutting them cloſer, either will dd 


5 
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h t one Foot in the Point of Interſection at D, and 
h Fy-ith the other deſcribe the Arch gg; the like do at 
ge E, for the Arch hh. Laſtly, from the Point aſſign- 
n d. thro' the Point of Interſection of the two Arches, 
e and hh, draw the perpendicular Line CF. This 
ne Is no more but the firſt Problem reverſed: The ſame 
ch ou may do by the ſecond Problem, viz. Let fall 
ch ] Perpendicular nigh the end of a given Line. 
50 ; © $*8. 8: - 

Vom to divide a Line into any Number of equal Parts. 


Ag is a Line 

given, and it is re- 
ict Fuired to divide it 
Into 6 equal Parts. 
Make at the Point 
5 a Line perpen- 
Ticular to AB, as 
BC: Do the ſame 
It A, the contrary 
Way, as you fee 
ere; open your A 
Tompaſles to any 
gonvenient Wide- 5 
"Beſs, and upon the 
Lines BC and AD, A 
Wark out five e- 
Qual Parts; for it 
Duſt be always one o 
eſs than the Num- 


rom 


in ther you intend to 
eLiuwide the Line 
Con to: Which Parts 


Pu may number, 


= vou ſee h 4 | — —— by 
3 C 3 thoſe 


22 Geometrical Problems. 1 
thoſe upon one Line one way, and the other the 3 
contrary way; then laying your Ruler from No. 1. 
on the Line BC, to No. 1. on the Line AD, it 
will interſe& the Line AB at E, which you may 
mark with your Pen, and the Diſtance between 
B and E is one ſixth part of the Line; ſo proceed 
on till you come to No. 5. and then you will find 
that you have divided the given Line into fix equal 
Parts, as required. 1 


7? PROB. V. | 
How to make an Angle equal to any other Angle 4 
given. | I p 


The Angle given is A, and you are deſired to | 
make one equal to 1t. | 


— pg 
1 Fl =o 


B< 


K » 


E 
"1 i. 
E 4 
5 : 


Draw the right Line B C, then going to the An- i 


gle A, ſet one Foot of your Compaſſes in the Point 
b, and with the other at what Diſtance you pleaſe, 
$ deſcribe 
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deſcribe the Arch I K, then without altering the 
® Extent of the Compaſles, ſet one Foot in B, and 
draw the like Arch, as fg ; after that, meaſure 


I 3 
4 
a H 
” 3J : 


7 & with your Compaſſes how far it is from K to l, and 
the ſame Diſtance ſet down upon the Arch from g 
1 towards 7, which will fall at C; after draw the 
d Line BCD, and you have done. 


bs 
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PROB. VI. 


How to make Lines parallel to each other. 


: OS TR 


AB is a Line given, and it 1s required to make 
a Line parallel unto it. 


7 


to 
- E D 
8 — nn — 
/ ** 5 
— 2 - — 0 —B 


Set one Foot of your Compaſſes at or near the 

End of your given Line, as at C, and with the 

other deſcribe the Arch ab; do the ſame ncar the 

ther End of the ſame Line, and through the ut- 
moſt Convex of thoſe two Arches draw the Line 
D, it is the Parallel required. 


* 


An- 


84 PR OB. 
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PR O B. VII. 


How to make a Line parallel to another Line, which 
muſt alſo paſs through a Point aſſigned. | 
Let AB be the given Line, C the Point through # 
which the required parallel Line muſt paſs. 
PID. D 
— a 5 , if 
A 8 8 B 


Set one Foot of your Compaſſes in C, and cloſing 
them ſo that they will juſt touch (and no more) 
the Line AB, deſcribe the Arch aa; with the 
ſame Extent in any part of the given Line ſet one 

Foot, and deſcribe another Arch as at D; then 
through the aſſigned Point C, and the utmoſt Con- 
vex of the Jaſt Arch, draw the required Line CD, 
which 1s parallel to AB, and raſſeth through the 
Point C. | 


PROB. VII. 


How to make a Triangle, three Lines being given, 


Let the three Lines given be 1, 2, 3; the Que- 
ſtion is how to make a Triangle of them. 


Take 


* = 
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Take with your Compaſſes the Length of either 
of the three in this 1— — emo cn—_ 
Example: let it be 2—— — 

that No. 1. vis. the 3 

longeſt, and lay it <4 

down as hereunder : 
from A to B; then 
taking with your 4 
Compaſſes the length V,. 8 g 
of the Line 2, ſet one ef __ G 
Foot in B, and make ia) 

the Arch C; alſo taking the length of the laſt Line 

3, place your Compaſſes at A, and make the Arch 
D, which will interſe& the Arch C, at the Pointe; 
from which Point of Interſection draw Lines to 
AB, which fhall conſtitute the Triangle AeB; 

the Line AB being equal to the Line NO. 1, Be 
to No. 2, Ae to No. 3. 1 


P ROB. IX. 


How to make a Triangle equal to a Triangle given, 
and every way in the ſame Proportion. 


Firſt make an Angle equal to the Angle at A, as 
you were taught in 


ws 5. Then ma- By 

ing the Lines AD eee 
and AE equal to 4A 2 BIR 5 
AB and AC, draw 


the Line DE. ; 
Or otherwiſe you | My 


may do it as you — E 
were taught in Prob. 8. | 
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. 

How to make a Square Figure. 
A Let A be a Line given, 
— — — aud it is required to make 
e a ſquare Figure, each Side 


of which ſhall juſt be the 
0 lengtli of the Line A. 

Pirſt lay down the length 

of your Line A, as AB. 
Secondly, raiſe a Perpen- 
dicular of the fame length 
at B. 
A B Thirdly, take the length 
55 of either of the aforemen- 
tioned Lines with your Compaſſes, and ſetting one 


and deſcribe the Arch ff. . 
Fourthly, draw Lines from A and C into the 
Point of Interſection, and the Square is finiſhed. 


P R O B. XI. 
How to make a Parallelogram, or long Square. 
1 — — This is much like 
—— the former. Admit two 
2 Lines be given as 1, 
* e 2, and it is required 
5. | to make a Parallelo- 
* 8 3 gram of them: What 


_ a Pa- 


Foot in C deſcribe the Arch ee; do the like at A, 


- 
= 
= 


| 
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a Parallelogram is, you may ſee in the ſecond 
Chapter of Definitions. 


Firſt, Lay down your'longeſt Line, as AB, up- 
on the End of which erect a perpendicular Line, 
equal in Length to your ſhorteſt Line; and fo pro- 
ceed, as you were taught in the foregoing Problem. 


PRO B. XII. 
How to make a Rhombus. 


Firſt, Make an Angle, ſuppoſe A CB, no matter 
how great or ſmall; but be 
ſure let the two Lines be of 
equal Length; then taking 
with your Compaſſes the 
Length of one. of thoſe two 
Lines, ſet one Foot in A, and 
deſcribe the Arch 55 alſo 
ſet one. Foat in B, and de- 
ſcribe the Arch cc. Laſtly, 

Draw. Lines, and it is finiſh- 
ed. Two Equilateral Tri- 
angles is a Rhombus. 

A Rhomboides differs juſt 
ſo much, and no more from a Rhombus, as a Pa- 
rallelogram does from a true Square; it is need- 
3 I preſume, to ſhew you how to 

make it. 


_ 


P ROB. 
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Ll 


PROB. XII. 


How to divide a Circle into any Number of equa] 
Parte, not exceeding ten; or otherwiſe bow to 
make the Figures called, Pentagon, Hexagon, 
Heptagon, Octagon, Oc. | 


Let ABCD be a Circle, in which is required 


to be made a Triangle, the greateſt that can be 


made in that Circle. i 
e Keeping your 

| Compaſles at the 

fame extent they 
were at when you 
made the Circle, ſet 

one Point of them 

Bin any Part of the 
Circle, as at A, and 
with the other 
make a Mark at E 
and 7, and draw a 
e Line between E and 


; V, which will be one 
Side of the Triangle. - 2 oor) 


I need not tell you how to make the other two 
Sides, for 1t is an Equilateral Triangle, all three 
Sides being of equal Length. 8 


To 
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v * 
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To make a Pentagon, or Rv. f * Figure. 


Draw firſt an obſcure Circle, as A 8 BD; then 
draw a Diameter from A 
to B; make another Dia- 
meter perpendicular to 
the firſt, as CD; then ta- 
king with your Compaſ- , 
ſes the Length of the Se- 
mi- diameter, ſet one Point 
in A, and make the Marks 
EF „drawing a Line be- 
tween them, as you did 
to make a Triangle. Next, ſet one Point of your 
Compaſſes in the Interſection at g, and extend the 
other to C, draw the Arch CH: the neareſt __ 
ſtance between C and H, viz. the Line CIH, 
the Side of -a Pentagon, and the greateſt that 8 
be made within that Circle: Which with the ſame 
Extent of your Compaſſes you may mark out 


round the Circle, and drawing Lines, the Figure 
w1ll be finiſhed. 


Lo 


- 


To make a 8 or Six: ſided Figure. 
Draw an obſcure Circle, 
as you ſee here, and then 
without altering the Ex- 
tent of th eCompaſles,mark „, 
out the Hexagon required 
round the Circle; for the 
Semndiameter of any Cir- 
cle 1s the Side of the 
greateſt Hexagon that can 


be made within the ſame 
Circle. 


7 


N 
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This is the way Coopers uſe to make Heads for 
their Casks. 


To make a Heptagon, or Figure of Sven equal 
| 7 and Angier. 1 
You muſt begin and 
proceed, as if you were 
going to deſcribe a Tri- 
angle in a Circle, till 
ou have drawn the 
me EF,; then taking 
! with our Compaſſes Þ 
f ' the half of that Lins 1 
; viz. from © to E, or 
from & to F, mark out 
round the Gircle your | 


Heptagon; for the half 

of the Line E F is one Side of it. = 
To make an Octagon, commonly called an Eight- | 

ſquare Fi igure. . 

3 

| 

4 J 

| 3 1 

( 

= B c 


? ö 
e ; 


n 280 r 


2, B, into three 


Side of a Nonagon. 
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Firſt, Make a Circle. 

Secondly, Divide it into four equal Parts by 
two Diameters, the one perpendicular to the other, 
as AB and CD. .- 

Thirdly, Set one Foot of the Compaſſes in A, 
and make the" Arch ee; alſo with the ſame Extent 
ſet one Foot in C, and make the Arch y; then thro' 
the Interſection of the two Arches draw a Line to 
the Center, viz. gh. | 
Laſtly, Draw the Line IC or IA, either of 
which is the Side of an Octagon. 


To make a Nonagon. 


Firſt make a Circle, : 
and a Triangle in it, | B 
as you were taught at 5 
the beginning of this 
Problem. Then di- 
vide one third Part / 
of the Circle. As for I 
Example, that A, 1, 


equal Parts. Laſtly, * 
draw the Lines A 1, KN 


7 


1, 2, 3 B, Ge. each 
of theſe Lines is the —— 


RY 


To 


. 

1 

! 
n 
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9 * 
13 1 
: 1 'F 2 
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=o 
= 


You muſt work altoge- - 
ther, as you did in making 
; '| a Penta on: See the Pen- 4 

+;  fagon — where the 8 
1}. Diſtance from the Centre 
EK to the Point ag H is the 
, Side of a Decagon or Ten- 
ſided Figure. . | 


N 
5 
g - 


To make a Decagon. 


5 2 
. % 
== _ 

I» 

44" 5 
+ 4 
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P R OB. XIV. vx 

Three Points being given: How to make a Circle, 
whoſe Circumference ſhall paſs through the three 
given Points, provided the three Points are not in 

a ſtrait Line. 1890767 975W 8 


Let A, B, C, be the three Points given; firſt 
ſetting one Foot of your Compaſſes in A, open them 
to any convenient Wideneſs, more than half the di- 


1 


. 
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ſtance between A and B, and deſcribe the Arch dd; 
9 Ihen without altering the Extent, ſet one Point in B. 
ind croſs the firſt Arch at e and e, through thoſe 
wo Interſections draw the Line ee. 
The very ſanie you muſt do between B and C, 
nd draw the Line y; where thoſe two Lines in- 
© erſect each other, as at g, there is the Centre of the 
© WMC trcle required; therefore ſettirig one Foot of your 
Wompaſtes in g, extend the other to any of the 
Points given, and deſctibe the Circle ABC. Note, 
rue Centre of a Triangle is found the ſame way. 


r 
How to make an Elliꝑſis, or Oval, ſeveral ways. 


7 4 7 
1 
— 0 * q 
1 
. 


1 


- 
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Fig. 1. Make the Circles, whoſe Diameters may 


- 

* 
1 
4 pe Wb 


be in a ſtrait Line, as AB; croſs that Line with 
another perpendicular to it at the Centre of the 
middle Circle, as cd: draw the Lines ce, ch, ds, 
df. Set one foot of the Compaſſes in D, and extend 
the other to g, deſcribing the Part of the Ellipſis g f; 
with the ſame Extent, ſetting one foot in C, deſcribe 8 
the other Part he: the two Ends are made by Parts 
of the two outermoſt ſmall Circles, as you ſee fe, gh. 
Fig. 2. Draw two ſmall Circles, whoſe Circum- 
| ferences may only touch each other: Then taking 
the Diſtance between their Centers, or either of 
their Diameters, ſet one foot of your Compaſſes in 
either of their Centres, as that marked 2, and with 
the other make an Arch at a, alſo at b; there mo- 
ving your Compaſſes to the Centre of the other. 
Circle, croſs the ſaid Arches at a and 5, which 
Croſles let be the Centres of two other Circles of 
equal Bigneſs with the firſt. Then thro' the Cen- 
tres of all the Circles, draw the Lines AB, CD 
EH, FG; which done, place one foot of the Com- 
paſſes in the Centre of the Circle I, and extend 
the other to C, deſcribing the Arch of the Ellipli 
CEF: The ſame you muſt do at 2, to deſcribe} 
the Part BH, and then is your Ellipſis finiſned. 
Fig. 3. This needs no Deſcription, it being {ol 
like the two former Figures, and eaſier than exthe! iﬀ 
cf them. | 9 


MP a 


Here note, that you may make the Ovals 1 and? 
of any determined Length; for in the Length 0 # 
the firſt, there is four Semi-diameters of the ſmal 
Circles; and in the laſt, but three. If therefore 
any Line was given you, of which Length ail 
Oval was required, you muſt take in your 3 

1 8 dale 
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aſſes the fourth Part of the Line to make the O- 
al Eg. 1. and the third Part to make the Oval 
. 3. and with that Extent you muſt deſeribe the 
nall Circles: The Breadth will be always pro- 
Portional to the Length. But if the Breadth be 
Niven you, take in alſo the fourth Part thereof, 
Ind make the Oval Fig. 2. : 
g. 4. This Ellipſis is to be made, having Length 
Ind Breadth both given. Let A B be the Length, 
„b the Breadth of a required Oval. Firſt, Lay 
own the Line AB equal to the given Length, 
- Id croſs it in the middle with the Perpendicular 
b, equal to the given Breadth. Secondly, Take 
half the Line AB with your Compaſles, viz. 
Je, or Be; ſet one foot in C, and make two 
arks upon the Line AB, viz. Fand g; alſo with 
We ſame Extent ſet one foot in D, and croſs the 
Irmer Marks at Fand g. Thirdly, At the Point 
Ind z fix two Pins; or if it be a Garden-plat, or 
me like, two ſtrong Sticks. Then putting a Line 
out them, make faſt the two Ends at ſuch an ex- 
Length, that ſtretching by the two Pins, the 
nt of the Line may exactly touch A or B, or C 
b, orb, as in this Diagram it does at h; fo 
Ping the Line ſtill round, it will deſcribe an 
2 act Oval. 5 
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PR OB. XVI. 


How to divide a given Line into two Parts, which 4 
may be in ſuch Proportion tu each other as two 
given Lines. | 


t 


oy 


rs 
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Let AB be the given Linie to be divided in ſuch 
proportion as the Line C 1s to the Line D. 
RX Firſt, From A draw a Line at pleaſure, as AE; 
then taking with your Compaſſes the Line C, ſet it 
off from A towards E, which will fall at F: Alſo 
take the Line Dy and ſet off from F to E. 
Secondly, Draw the Line EB; and from F 
make a Line Parallel to EB, as FG, which fhall 
interſe& the given Line AB in the proportional 
Point required, viz. at G; making AG and GB 


in like Proportion to each other, as CC and DD, 


„ 


Pi 


Example by Arithmetick. 


The Line CC 1s 60 Feet, Perches, or any thing 
elſe; the Line DD 1s 40; the Line AB 1s 50; 
which is required to be divided in ſuch Proportion 
Was 60 to 40. Firſt add the two Lines C and D to- 
Ngether, and they make 100: then ſay, If 109 the 
hole, give 60 for its greateſt Part, what ſhall 50, 
the whole Line AB, give for its greateſt propor- 
rional Part? Multiply 50 by 60, it makes 3000; 
Frhich divided by 1co, produces 30 for the longeſt 
art; which 30 taken from 50, leaves 20 for the 
morteſt Part: as therefore 60 is to 40, ſo is 30 to 
so. ; 
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I Three Lines being given, to find a Fourth in Pro- 


portion to them. 


Let ABC be the three Lines A——14 
Piven, and it is required to find B———18 
fourth Line, which may be in C—————:r 
Buch Proportion to C, as Bisto A, 

_ 93 which 


* - 
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which is no more but performing the Rule of Three 
in Lines. As if we ſhould fay, If A 14 give B 
18, what ſhall C 21 give? Anſwer, 27. But to 9 | 
perform the ſame geometrically, work thus : 2 

PFirſt make any Angle, as BAC: then take with 
your Compaſſes the firſt Line A, and ſet it from A 

to 14. Allo take the ſecond Line B, and ſet it 
from A to 18; draw the Line 14, 18, Then take 


" wi 
_ 
7 0 
7 
"= 
- 
9 <4 
24 1 
__ 


1 CS 
—_ 
1 \ 
£< 
y G 
-= 


| v 


* 


FEY —— _ 20 —_—— 1 


= C 


the third Line C with your Compaſſes, and ſet it 
from A to 21, From 21 draw a Line 2 to i 
14, 18, which will be 21, 27. Then from A to 
27 is the Length of your fourth Line required, 


And here for a while I ſhall leave theſe Probleme, 
till come to ſhew you how to divide any Piece of 
Land; and to lay out any Piece of a given Quan- 
tity of Acres into any Form or Figure required: 
And in the mean time! ſhall ſhew you what is ne- 
ceſſary to be known. 5 


BE, 


. 


e | 
- I HP. II. 
0 

Of MEasURESs. 
A 80 A ND firſt of Long Meaſures; which is either 
it Inches, Feet, Yards, Perches, Chains, &c. 
c Note that twelve Inches make one Foot, three Feet 


Link Foot [Yard|Perch Chain Nile 
7-92] 12 | 36 | 198 | 792 [53360 
Linkſi. 5 1504. 560 25 | 100 | Booo 
feet 3 [16.5 66 5280 
[Yard 6.43 | 22 1 $786 
Perch] 4 | 320 
| Chain] 80 


_ Of Meaſure. 


See this Table of the Long Meaſure annexed, L 
the Uſe whereof is very eafy : If you would know | 
how many Feet in Length go to make one Chain: 
look for Chain at the Top, and at the ne Chain; | 
for Fcet, againſt which, in the common Angle of 
meeting, is 66; ſo many Feet are contained in ane 
Chain. 4 

But becauſe Mr. Gunter's Chain is moſt in Uſe 8 
among Surveyors for meaſuring of Lines, I ſhall i 
chiefly inſiſt on that Meaſure, it being the beſt in 
Uſe for Lands. = 

This Chain contains in Length 4 Pole, or 66 Feet, 
and is divided into 100 Links, each Link is there- 3 
fore in length 7-22. Inches: If you would turn any 
Number of Chains into Feet, you muſt multiply i 
them by 66. as 100 Chains multiplied by 66, 
makes 6600 Feet; but if you have Links to your 
Chains to be turned into Feet and parts of Feet, 
you muſt ſet down the Chains and Links, as if they 1 
were one whole Number, and after having multi- 
plied that Number by 66, cut off from the Pro- 
duct the two laſt Figures to the Right-hand, which 
will be the hundredth Parts of a Foot, and thoſe 
on the Left-hand the Feet required. 


EXAMPLE, 


Let it be required to know how many Feet 
there are in 15 Chains, 25 Links. 

I ſet down thus the Multiplicand 1525 I 
The Num, of Feet in 1 Chain, Meltiplicar, 66 4 


5 | 9150 
9150 


- A - + _ ; 
2 E n . 2 as 12 8 L _ 
8 BEST 


Produff 1006|50 Feet. 
| The 
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Of Meaſure. | 
The Product is 100635; This is fo plain, it 


needs no other Example. 
But now on the other 


4¹ 


hand, if one thouſand and 
ix Feet and an half was given you to reduce into 

hains and Links; you muſt divide 100650 by 66, 
he Quotient will be 1525, viz. 15 Chains, 25 Links. 


23 But for thoſe that do not well underſtand Decimal 
. itbmetict, and may perhaps meet with harder 


2 
4 
1 
3 


A 


_— 


4 
13 
1 
A 
o * 


; 


5280'320 
360 


A TaL E, ſhewing how many 
Feet, and Parts of a Foot; alſo how 
many Perches, and Parts of a Perch, 
are contained in any Number off | 
Chains and Links, from one Link 

to one hundred Chains. 

tj *2j DJ | 'v 

2 £8 8 [2/419 
8 8 as BY 0 
R > Ho 
* 7 
20 — 
1 
| 2 | 
oo 
201 1 8 
. 1 I 
402 16 
513 - 20 
603 24 
7404 28 
$5 . 32 
9Þs - - 36] | 3 
10 6 4 
20[13 . 80 


WQueſtions of this nature, I have inſer:ed this Table, 


The Explanation of 
the TABL. E. 


If you would know 
how many Feet are 
contained in twenty of 
Mr. Gunter's Chains: 


Firſt, Under Title 
Chains, ſeek for 20; 
and right againſt it. 
under Title Feet, ſtands 
1320, the Number of 
Feet contained in 
twenty Chains. Alſo 
under Title Perches 
ſtands 8o, the Num- 
ber of Perches con- 
tained in twenty 


Chains. 


Again, 


42 Wis, Of Meaſure. 


Again, if you would know how many Feet are 


contained in eight Links only of the Chain, ſeek g 


under Title Links, and right againſt it ſtands 05.28, 
which is five Feet 2 of a Foot, ſomething more 
than five Feet and a quarter. Alſo under Title 
Perches and Parts of a Perch, ſtands 0.32 ; which 


ſignifies that 8 Links contain o Perch 2; of a Perch. 


But to know how many Feet are contained in any 
Number of Chains and Links together : Firſt ſeek 
the Feet anſwering to the whole Chains, and write 
them down next the firſt anſwering the Links; 
and adding them to the other, you will have your 
deſire. Example: In 15 Chains, 25 Links, how 


many Feet? Firſt, by the Table I find 10 Chains 


to contain 660 Feet, 
which I write down 


thus. | 10 660 
And when you have „ 
added them together, Links 20 I3- 20 
you find the Sum to be „„ 
1006 Feet, and π of a —̃äͤ ——— 
Foot, that is contain- Added 1006 50 
ed in 15 Chains, 27 — — 
Links. 5 


In like manner, if it had been asked how many 
Perches had been contained in 15 Chains, 25 
Links? 


. 


Chains, Feet, Parts, | | 
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In the Table againſt 10 Perch. Parts. 
Chains ftands - © AO 
| 2 | 20 
20 Links. OO 80 
5 Links. O00 20 
Anſwer, 16 Perches. 6x oo 


Mark, that the foregoing Table 1s as big again as 
It need to be; for you ſee both the Columns are a- 
like in Figures, and only differenced by Points. I 
made it ſo for your clearer underſtanding of it; 
which when you well do, you need uſe no more 
but one Column; and that if you pleaſe, you may 
have placed on a Scale, or any other Inſtrument. 
But now to bring a leſſer Meaſure into a greater, 
1s ſo much harder than to bring a greater into a 
leſs, as Diviſion is harder than Multiplication : I 
have therefore, for your Eaſe, hereto annexed a 
large Table, with which by Inſpection only, or at 
moſt by a little eaſy Addition, as in the former, 
yon may change any Number of Feet into Chains, 
inks and Parts of a Link (remembring all this 
while I mean Mr. Gunter's Chain); alſo into Per- 
ches, and Parts of a Perch. 


A TABLE, 


_ 


— Z—— 
0 


A TABLE, ſhew 


in 
alſo how 


g how many Chains, Links, and Parts of 


a Link: 


many Perches, and Parts of a Perch, are 


Nu 


d 


? 


containe 


mber of Feet from 1 to 10000. 


in any 


Of Meaſure. 


Feet. Thain. Lin 

| 8 2 

2] of 3 

4 004 

HY OJ 

r 
” O 9 

71 ©] 19 

8 0 | 12 

g o | 13 

10 o©Þ| 15 

— 0 30 

N 6 85 
eL 
1 a O 90 
2 1106 

+2 21 

90 2 | 36 
100 tþ 51 | 

300 454 
| 400 606 
„„ 
500 9 O 

. 70c 885 
| 800} 1212 
9000 13 63 

| 16oC 15 | 15 
2000 30 | 30 

| ZOOO 5145 
4000 9.4.00 | 

" Foook 75 | 75 
Goo go 90 
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LB This Table is like the former, and needs not 
X much Explanation. However, I will give an Ex- 
XZ ample or two. f | 

= Admit I would know how many Chains in length 
are contained in 500 Feet. Firſt, in the Left-hand 
Column, under Title Feet, I look out 500, and right 
TJ againſt it I find 7 Chains, 57 Links, 575 Parts ot 
W 1000 of a Link, or 7 Chains, 57:4 Links. So 
WT likewiſe under Title Perches, I find 30%: Perches. 
But if you would know how many odd Feet that 
er is, you muſt ſeek for 303 in the Column titled 
Parts of a Perch, and right againſt it you will find, 
5 Feet. So I fay that 500 Feet is 30 Perches, 5 
Foot. 
Again, I would know how many Chains and 
Links there are in 15045 Feet; Firſt ſeek for 
icooo, and write down the Chains, Links, and 
parts of a Link contained therein. Do the like by 
ooo; alſo by 40 and 5. Laſtly, adding them 
together, you have your Deſire. 


Feet. Chain. Link. Parts. 
I0000—151 = 51 =515 


3000 — 71883 718 
40 — O= 60 = 606 


„ 
Added, make 1 


227 95 453 


3» 


— 


Anſwer, 227 Chains, gs Links, and 453 Parts 
_— ot @ | 
pre contained in 15045 Feet. 


One Example more, and I have done with this 
Table. 
How many Perches do 10573 Feet make? 


'his '$ | 
4 I Feet, 
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fort el Feet. pPercbes. Parte. 
2 180000 606 60 
2 500 30 30g 
Nocte 70 4 ö 242 
3 0:22 Cor? 
3 786 d 


* 
— 


Perch, or 13 Pest a Furlong 1 is 40 perches in 

length; 8 Furlongs make 1 Mile. And ſo much 

of Long Meaſure: I ſhall now proceed to 
Square Meaſure. 

Planometry, or the meaſuring the Superficies or | 


Planes of things (as Sir Fonas Moore ſays) is * 1 : 


with the Squares of ſuch Meaſures, as a Square 
Foot, a Square Perch, or Chain, that is to ſay, by 
Squares whoſe Sides are a Foot, a Perch, or Chain; 
and the Content of any Superficies 3 is ſaid to be 
found, when we know how many ſuch Squares it 
containeth. | 

As for Example: Suppoſe ABCD was a piece of 
n Land, and the length of the 


A 


— — 


ches; allo the length of the 
F Line AC or BD was 5 


. 


| 


| 


of Land contains 20 ſquare 


here divided: every little 
Square being : a Perch, ha- 


A — Figure, whoſe Side 
2 


. 
. . 1 9 
* = 
fn i os. heb Cc 8 0 
8 2 = on by 2 . WE "2p". N 
* 2 2 * % « N . PT. 
R ＋ a 4 * et tr = 5 — 
- - -_— Y 2 . (=) Di. . l A if. 1 o _ * - 
_— Ta. 907 | ah o CIS" FAY 8 ICT 58 . 2 a> 8 2 —_ WW 
* 5 1 8 rats,” A 292 x * & . »& * war, — 4 , 4 
* b 1 Ko R EDD WI 2 — RR 
1 I; SO - . « << - » <"Y aA _ 
8 - . . 8 * 8 W an SL N 
* * "TX" * - * * ht S. 
2 * n * * 8 . 
a - 0: 2 8 - . ' C | 
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SES 
— 


Line AB or CD was 4 Per- ? 


| Perches; I fay that piece i 


Perches, as you may ſee it # 


| ving a Perch in length 0. 
Pits Side. If you lay down 


W 


2 


— 1 : 
l E- - 


A 


24 
1 


iN 


Wy 
1% 


1 5 


* 5 
5 
5 


1 
. 1 
1 


* 
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is 1 Foot, and at the end of every Inch you draw 
Lines croſſing one another, as theſe here, you will 
$9 1ivide that ſquare Foot into 144 little Squares, or 
gquare Inches. | 

Or thus, the Line 26 is a Perch a * 
Nong, or 16 Feet 2, ſo is the Line 5 d, 
Ind the other 2 Lines: the whole Fi- 

pure 4 d is called a Square Perch. © 
But before we go any farther, take this Table 


- 
_— 
= g 
8 43 , 
2 


—*— 


—< # 
1 


7 
WE 


| ollowing of Square Meaſure. 
| SZ FFS 
1 eee 
2 "C0 F 
9 SIS XAT” 
1 SSE 
4 2 28 Se hn 
r = * 8 0 3 
e 1 y 4 8 n 
2 . 9 
9 2131318718715 > 
*v © 8 0 1 — 
| 318 88 a 
> 8 2 | | | | A 
xe SEES], 2 
it 3054 2 = 
of 9 8 = _ 2 
ne SCENE Q 
1 S 42 = 
1 e > 
. : — 1 E — a * 
F 8] | 
1 2e 2 
5 we 2 * [>| | 8 — 
4 2 : 
* 4 —_—— Kn 
5 JHENF; 8 
are 2 3 * 
it 81 2 
* - | [= 8 — 12 2 
tle ol | |E. = 
ha- 7 5 
| 8 15 a 
for EI. 
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This Table is like the former of long Meaſure, 3 
and the Uſe of it is the ſame. = 

Example: If you would know how many 8 ; 2 
Feet are contained in one Chain, look for Feet at 3 
Top, and Chain on the Side, and in the common 4 
Angle of meeting ſtands 4356, ſo many ſquare Feet 
are contained in one ſquare Chain. 3 4 

The common Meafure for Land is the Acre, 4 
which by Statute is appointed to contain 160 ſquare 1 
Perches, and it matters not in what Form the A. 
cre lie, ſo it contains juſt 160 ſquare Perches ; as 
in a Paralelogram, 10 Perches one way, and 16 1 
another, contain an Acre: So does 8 one way, and 
20 another; and 4 one way, and 40 another. 1 
then, having one Side 1 . in Perches, you would 
know how far you muſt go on the Perpendicular 10 % 
cut off an Acre; you muſt divide 160 (the Num- 
ber of ſquare Perches in an Acre) by the given 


1 


Side, the Quotient is your Deſire. As for Ex- 3 
ample : The given Side Is 20 Perches, divide 160 
by 20, the Quotient is 8: By that 1 know, that 
20 Perches one way, and 8 another, including 2 a 
right Angle, will be the two Sides of an Acre; 4 
the other two Sides mult be parallel to theſe. 3 
And here I think it convenient to inſert this ne- 
ceſſary Table, ſhewing the length and Breadth af 
an Acre in Perches, Feet, and Parts of a Foot: But 
if your given Side had been in any other Sort of 
Meaſure ; as for Inſtance in Yards, you muſt then 
have ſeen how many ſquare Yards had been in an 
Acre, and that Sum you muſt have divided by che 
Number of your given Yards, the Quotient would 
have anſwered the Queſtion, 


"2 
E T 4 All 4 
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EXAMPLE. 


i 44 Yards be given for 


. [ZTength D Length | 
Ihe Breadth, how many DE 2 rg 
"XD ards ſhall there be in tje I 
WW. cogth of the Acre? 21218 [412] 2 

212 212 1 
Firſt, I find that an Acre fie? | EIN 14 
ontains 4840 ſquare Yards, A [-9'5 | 8+ 
hich I divide by 44, the ZE oj. 5 [55 
uotient is 110 for the IIA 215 | 2- 
Wcngth of an Acre. And [47 EE 
hus knowing well how to |_| þ3/4 [4 
Wake the Length and Breadth -- A i 44S 
: 4 df an Acre, you may alſo Z 75 — — 
; 43 v4 the ſame way know how |- _ 55 IEF: 
Jo lay down any Number [|| 3804 = 
f Acres together; of which i . 
More hereafter. * 400 4% 
_ Reducing of one ſort of |z4 42[3 iy 1 
Huare Meaſure to another, is EAT 4313 [8] 
_ one, as before taught in long = 6 +4] 3 [10+ 
leaſure, by Multiplication zH IZL2L 


* nd Diviſion. And becauſe 


uy r. Gunter's Chain is chiefly uſed by Surveyors, 
nen! ſhall only inſtance in that, and ſhew you how to 
„rn any Number of Chains and Links into Acres, 
the koods and Perches: Note, that a Rood is the 
* i durth Part of an Acre. | 


E 


And 
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And firſt, mark well that 10 ſquare Chains make 
1 Acre, that is to ſay, 1 Chain in Breadth, and 
10 in Length; or 2 in Breadth, and 5 in Length, 2 
is an Acre, as you may ſee by this ſmall Table. 


CO Q by 
. 
1 


| 1 

And thus well weigh. 
ing that 10 Chains make ; 
an Acre, if any Number 
of Chains be given you 
to turn into Acres, you ? 2 


Au 2 Jo eg 


1 wo OOo muſt divide them by 10 
8 2 8 5 oo and the Quotient will be i 
23 S. 3 33 333 the Number of Acres con- 
=4 7 2' 0 tained in ſo many Chain. 
m5 $2 00 But this Diviſion is ab 
36 8 1 66 666 breviated by only cutting 
87 1 42 285 off the laſt Figure; as i 
38 8 1 25 1590 Chains were given 
99 1 11 111 to turn into Acres, bra: 


| 5 cutting off the laſt F. 
gure 15900, there is left 159 Aeres, which is al 
one as if you had divided 1590 by 10. But i 
Chains and Links be given you together to turn in 
to Acres, Roods and Perches, firſt from the giver 
Sum cut off three Figures, which is two Figures 
for the Links, and one for the Chains, what's left 
ſhall be Acres. And to know how many Rood i 
and Perches are contained in the Figures cut of, 
multiply them by 4; and from the Product, cu. 
ting off the three laſt Figures, you will have the 

Roods: And then to know the Perches, multiply 

the Figures cut off from the Roods, by 40; from 
which Product, cutting off again three Figures 
you have the Perches, and the Figures cut off at 
thouſandth Parts of a Perch. EX A MS 


1 


Vee PX — l WY — * be „ a * 4 
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ETAMP L E. 


\ 
in 1599 ſquare Chains, and 55 ſquare Links, 
ov many Acres, Roods, and Perches ? 


1 
# Acres——159[955 
4 
8 Anſwer, 159 Acres, 3 Rood — 
12.2. Roods — 3ʃ620 
n- Perches——24|3c0 
bon the contrary, if to any Number of Acres gi- 


n you add a Cypher, they will be turned into 
Fhains: thus 99 Acres are 990 Chains, 100 Acres, 
ooo Chains, &c. the ſame as if you had multipli- 
che Acres by 10. And if you would turn ſquare 


Fl: hains into ſquare Links, add four Cyphers to the 
all id of the Chains, ſo will 990 Chains be 9900000 
t i inks, 1000 Chains be 10000000 Links; all one 
in, if you had multiplied 990 by rocoo, the Num- 
ren er of ſquare Links contained in one Chain. 

re: And now, whereas in caſting up the Content of 
le. Piece of Land meaſured by Mr. Gunter's Chain, 
ods Wiz. multiplying Chains and Links by Chains and 
of, inks) the Product will be ſquare Links; you muſt 
rut Nerefore from that Product cut off five Figures to 
the id the Acres; which is the ſame as if you divide 


pe Product by 100000 (the Number of ſquare 
rom inks contained in one Acre) then multiply the 
re; Ne Figures cut off by 4; and from that Product 
are utting off five Figures you will have the Roods. 
MS E 2 LLaſtly, 


Ms. hd 
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Laſtly, multiply by 40, and take away (as before) 
5 Figures, the reſt are Perches. 


EXAMPLE E. = 

| Admit a Parallelogram, or long Square, to be 
one way 5 Chains, 55 Links; and the other way 4 
Chains, 35 Links: I demand the Content in Acres, 
Roods and Perches? 2 


» 
=— F 
» # ö 

* 


Multiplicand 77 
Multiplicator 437 1 A 


* 
"a 
1 I < : 


. 
t * 1 
2777 
. _ 1 K 
— +. = k 

8 l 
I 665 N 0 : 
5 1 
3 7 a * 
2220 
. 7 * N 


KW. 
3» 


Anſwer, 2 Acres Acres 1141425 


I Rood 2 ; 
Roods 1 [657008 3 


26 Perches | 2 1 
And Parts of a Perch. | 3 
Fry Perc hes 26 15851 
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Laſtly, Becauſe ſome Men chuſe rather to call 
up the Content of Land in Perches, I will here 
briefly ſhew you how it 18 done; which is only by 
dividing by 160 (the Number of ſquare Perches 1 
contained in one Acre) the Number of Perches given. 

EXAMPLE. 1 
Admit a Parallelogram to be in length 55 Perches, 
and in breadth 45 Perches; theſe two multiplied to- 
gether, make 2475 Perches: which to turn into 1 
Acres, divide by 160, the Quotient i 1515 Acres, and F 
75 Perches remaining; which to turn into Roods, (il 
divide by 40, the Quotient i is 1 Rood, and 35 Perches 
remaining. So much is the Content of ſuch a piece 4 
of Land, viz. 15 cath 1 Rood, and 35 Perches. 
3 Here g 


© 
FO 
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Here follows a Table to turn Perches 1 into Acres, 


* ws Roods and Perches. 


— 


2202222 "$215 


Own n+ ww NN = ww 


— —U—ü—ũ—b — 


— 


8 

Fl 

1 fool. | 

I V 
The Uſe of the TABLE. 

I * 

2 

BY In 2475 Perches, how niany A- 
2Foicres, Roods and Perches, Es 
555 Perch. Acr. Rood; Per. 
1 lac 1 2-00 
MN 400 ©: 2 ©2300 
1 * 70 O 1 30 
To which add the odd 5 Perches O O 05 
© — — * 

1 

t Anfwer 15 1 35 
3 

O 

I 

2 

O 

2 


888883888888 
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CHAP. . 
Of Inſtruments and their Uſes. 


M_<unn Pa Y 8 i... AM. — 


And firſt of the Chain. 


HERE are ſeveral Sorts of Chains, as M 
Rathborne's of two Perch long; others on 
one Perch long: ſome have had them 100 Feet wlll 
length. But that which is moſt in uſe among Su 
veyors (as being indeed the beſt) is Mr. Gunter 
which is 4 Pole long, containing 100 Links, ead 
Link being 7 Inches: The Deſcription of whil 
Chain, and how to reduce it into any other Me 
2 have at large in the foregoing Chapter v8 
Meaſure, In this place I ſhall only give you ſom 
few Directions for the Uſe of it in meafuring Line 
Take care that they who carry the Chain de, 
ate not from a ſtrait Line; which you may do bY 
ſtanding at your Inſtrument, and looking has? th 
Sights: If you ſee them between you and the Mail 
obſerved, they are in a ſtrait Line, otherwiſe na 
But without all this trouble, they may carry th 
Chain true enough, if he that follows the Chats 
always cauſes him that goeth before to be in a (8 
rect Line between himſelf, and the Place they a 
going to, ſo as that the Foreman may always cover 
the Mark from him that goes behind. If the 
. {werve from the Line, they will make it long | 


1 
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an really it is, a ſtrait Line being the neareſt Di- 
nnce that can be between any two Places. 

he fure that they which carry the Chain, miſtake 
ta Chain either over or under in their Account; 
Sr if they ſhould, the Error would be very conſi- 
erable; as ſuppoſe you was to meaſure a Field that 
au knew to be exactly ſquare, and therefore need 
eeaſure but one Side of it; if the Chain-carriers 
ould miſtake but one Chain, and tell you the 
ade was but 9 Chains when it was really 10, you 
ould make of the Field but 8 Acres and 16 Per- 
Muh es, when it ſhould be 10 Acres juſt. And if in 
I ſmall a Line ſuch a great Error may ariſe, what 
ay be in a greater, you may eaſily imagine; but 
e uſual way to prevent ſuch Miſtakes, 1s to be 
ovided with 10 ſmall Sticks, ſharp at one end, to 
ck into the Ground; and let him that goes be- 
Yre take all into his Hand at ſetting out, and at the 
len d of every Chain ſtick down one, which let him 
er Mat follows take up; when the 10 Sticks are done, 
om ſure they have gone 10 Chains; then if the Line 
ine: longer, let them change the Sticks, and pro- 
ew ed as before, keeping in memory how often they 
o b ange: They may either change at the end of 10 
th rains, then the hindmoſt Man muſt give the fore- 
a ſt all his Sticks; or, which is better, at the end 
nd 1 Chains, and then the laſt Man muſt give the 
th t but 9 Sticks, keeping one to himſelf. At eve- 
hau Change count the Sticks, for fear leſt you have 


2 opt one, which ſometimes happens. 


2 If you find the Chain too long for your Uſe, as 


8 


oer ſome Lands it is, eſpecially in America, you 


the ay then take the half of the Chain, and meaſure 
one before, remembring ſtill when you put down the 


* . 
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Lines in your Field-Book, that you ſet down but HZ 
the half of the Chains, and the odd Lines; as if I . 
a Line meaſured by the little Chain be 11 Chains, 2 
25 Links, you muſt ſet down 5 Chain, 75 Links; 
and then in plotting and caſting up, it will be the 27 
ſame as if you had meaſured by the whole Chain. 1 q 

At the end of every 10 Links you may, if you 
find it convenient, have a Ring, a piece of Braſs 
or a Rag, for your more ready reckoning the odd 9 
Links. 3 

When you put down in your Field-Book the 
length of any Line, you may ſet it thus, if you 
pleaſe, with a Stop between the Chains and Links 3 
as 15 Chains, 15 Links, 15. 15; or without, as thus, 
I515, it will be all one in the caſting up. 


Of Inſtruments for the taking of an Angle in the | 1 4 
| Field. 1 

There are but two material things (towards the 
meaſuring of a Piece of Land) to be done in thjge 
Field; the one is to meaſure the Lines (which I 
have ſhewed you how to do by the Chain) and the 
other to take the quantity of an Angle included by 
theſe Lines; for which there are almoſt as many WF 
Inſtruments as there are Surveyors. Such among 
the reſt as have got the greateſt Eſteem in the World, 
are the plain Table for ſmall Incloſures, the Semi- 
circle for champaign Grounds, the Circumferentor, 1 
the Theodoite, &c. To deſcribe theſe to you, theit 
Parts, how to put them together, take them aſunder, i 
&-c. is like teaching the Art of Fencing by Book; J þ 
\ 

c 


one Hour's Uſe of them, or but looking on them in 3 
the Inſtrument-maker's Shop, will better deſeribe I 
1 51 them 


— 4 * 5 
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mem to you, than the reading one hundred Sheets 
of Paper concerning them. Let it ſuffice that the 


„ only Uſe of them all is no more (or chiefly at moſt). 
; but this, vis. f 15 


L 3 To take the Quantity of an Angle. 
= As ſuppoſe AB and-AC are two Hedges, or o- 
ther Fences of a Field, the Chain ſerves to mea- 


Ae 


== 


— IP: 5 3 


| fure the length of the Sides AB or AC, and theſe 
X Inſtruments we are ſpeaking of, are to take the 
Angle A. And firſt by the 


Plain Table. 


Place the Table (already fitted for the Work, 
with a Sheet of Paper upon it) as nigh to the An- 
Zgle A as you can, the North End of the Needle 
hanging directly over the Flower-de-luce; then 
make a Mark upon the Sheet of Paper at any con- 
venient Place for the Angle A, and lay the Edge 
of the Index to the Mark, turning it about, till 
fo through 


4 & +, "ap" ö . . "4 
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through the Sights you eſpy B, then draw the Line 
AB by the Edge of the Index. Do the ſame for 
the Line AC, keeping the Index ſtill upon the 
firſt Mark, then will you have upon your Table an 
Angle equal to the Angle in the Field. 


To take the Quantity of the. ſame Angle by the 


Semicarcle. 


Place your Semicircle in the Angle A, as near 


the very Angle as poſſibly you can, and cauſe 
Marks to be ſet up near B and C, fo far off the 
Hedges, as your Inſtrument at A ſtands; then turn 
the Inſtrument about, till through the fixed Sights 


you ſee the Mark at B, there ſcrew it faſt: next 


turn the moveable Index, till through the Sights 


thereof you ſee the Mark at C, then ſee what De- 


grees upon the Limb are cut by the Index; which 
let be 45, ſo much is the Angle ABC. 


How to take the ſame Angle by the Circumferentor. 


Place your Inſtrument, as before, at A, with 


the Flower-de-luce towards you, direct your Sights i 
to the Mark at B, and ſee what Degrees are then 


cut by the South-end of the Needle, which let be 
55; do the ſame to the Mark at C, and let the 
South-end of the Needle there cut 100; ſubtract 
the leſſer out of the greater, the Remainder is 45, 
the Angle required. If the Remainder had been 
more than 180 Degrees, you muſt then have ſub- 
traced it out of 360, the laſt Remainder would 
have been the Angle defired, 


Th is 


. 
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This laſt Inſtrument depends wholly upon the 
Needle for taking of Angles, which often proves 
erroneous; the Needle yearly of itſelf varying 
from the true North, if there be no Iron Mines in 
the Earth, or other Accidents to draw it aſide, 
which in mountainous Lands are often found: It 
is therefore the beſt way for the Surveyor, where 
he poſſibly can, to take his Angles without the 
Help of the Needle, as is before ſhewed by the 
Semicircle. But in all Lands it cannot be done, 
but we muſt ſometimes make uſe of the Needle, 
without exceeding great trouble, as in the thick 
Woods of Jamaica, Carolina, &c. It is good 
therefore to have ſuch an Inſtrument, with which 
an Angle 1n the Field may be taken either with or 
without the Needle, as is the Semicircle, than 
which I know no better Inſtrument for the Survey- 
or's Uſe yet made publick; therefore, as I have be- 
fore ſhewed you, how by the Semicircle to take 


an Angle without the help of the Needle, I ſhall 
here direct you, 


How with the Semicircle to take the Quantity of an 
Angle in the Field by the Needle. 


Screw faſt the Inſtrument, the North End of the 
Needle hanging directly over the Flower-de-luce in 
the Chard; turn the Index about, till through the 
Sights you eſpy the Mark at B; and note what 
Degrees the Index cuts, which let be 40; move 
again the Index to the Mark at C, and note the 
Degrees cut, viz. 85. Subtract the leſs from the 
greater, remains 45, the Quantity of the Angle, 


Qr 
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Or thus: 


Turn the whole Inſtrument, till thro? the fixed 
Sights you eſpy the Mark at B, then ſee what De- 
grees upon the Chard are cut by the Needle; which, 
for Example, are 315: turn alſo the Inſtrument till 
through the ſame Sights you eſpy C, and note the 
Degrees upon the Chard then cut by the Needle, 
which let be 270; ſubtract the leſs from the great- 
er, (as before in working by the Citcumferentor) 
remains 45 for the Angle. Mark, if you turn the 
Flower-de-luce towards the Mark, you muſt look at 
the North-end of the Needle for your Degrees. 

| Beſides the Diviſion of the Chard of the Semi- 
circle into 360 equal Parts or Degrees; it 1s alſo 
divided into four Quadrants, each containing 90 
Degrees, beginning at the North and South Point, 
and proceeding both ways till they end in 90 De- 
grees at the Eaſt and Weſt Points; which Points are 
marked contrary, viz. Eaſt with a W. and Weſt 
with an E. becauſe when you turn your Inſtru- 
ment to the Eaſtward, the End of the Needle will 
hang upon the Weſt-ſide, &c. 

If by this way of Diviſion of the Chard you 
would take the aforeſaid Angle, direct the Inſtru- 
ment ſo (the Flower- de- luce from you) till through 
the fixed Sights you eſpy the Mark at B; then ſee 

what Degrees are cut by the North-end ef the 
Needle, which let be N E 44; next direct the In- 
ſtrument to C, and the North-end of the Needle 
will cut NE 89; ſubtract the one from the other, 
and there will remain 45 for the Angle. Y 
But if at the firſt fight the Needle had hung over 
NE 55, and at the ſecond SE do, then oh 55 
rom 


* 


Of Inſtruments and their Uſes. 61 
from 90, remains 35; take 80 from go, remains 
10; which added to 35, makes 45, the Quantity 
of the Angle: Moreover, if at the firſt fight the 
North- end of the Needle had pointed to NW 22, 
and at the ſecond NE 23, theſe two muſt have 
been added together, and they would have made 
45, the Angle as before. 

Mark, If you had turned the South- part of your 
Inſtrument to the Marks, then you muſt have had 
reſpect to the outh- end of your Needle. 
Altho' I have been fo long ſhewing you how to 
take an Angle by the Needle, yet when we come to 
Survey Land bythe Needle, as you ſhall ſee by and 
by, we need take but half the Pains; for we take not 
the Quantity of the Angle included by two Lines, 
but the Quantity of the Angleeach Line makes with 
the Meridian; then drawing Meridian-Lines upon 
Paper, which repreſent the Needle of the Inſtru- 
ment, by the help of a Protractor, which repreſents 
the Inſtrument, we readily lay down the Lines and 
Angles in ſuch Proportions as there are in the Field. 

This Way of dividing the Chard into four gos, 
is, in my Opinion, for any Work the beſt; but 
there 1s a greater Uſe yet to be made of it, which 
ſhall hereafter be ſhewed in its proper place. 


Of the Field- Book, 

= You muſt always have in readineſs in the Field 
ZW 2 little Book, in which fairly to inſert your Angles 
and Lines; which Book you may divide by Lines 


into Columns, as you ſhall think convenient in 


your Practice; leaving always a large Column to 
the Right-hand, to put down what remarkable things 
you meet with in your way, as Ponds, Brooks, 
: Mills, 


1 
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62 Of Inflruments and their Uſes. 
Mills, Trees, or-the like. Thus, for Example, if 


Gr if at A you had only turne 


* 


you had taken the Angle A, and found it to con- 
tain 45 Degrees; and meaſured the Line A B, and 

found it to be 12 Chains, 55 Links, ſet it down in 

your Eield-Book thus: 1 

| Degr. | Mis: 7 Tint 
A | 45 | oo | 12 | 55. 
— | 


| | | id = 


ds * 
ir fixed Sights 
to B, and the Needle had dan 315; ** 
place of 45, you muſt have put oP 5. If you 
Survey by Mr. Norwood's Way, then tiere muſt be 
four Columns more for E. W. N. and Southing. 
You may alſo make two Columns more, if you 
pleaſe, for Off-ſets, to the right and left. 

Laſtly, You may chuſe whether you will have 
any Lines or not, if you can write ſtrait, and in 
good order, the Figures directly one under ano- 
ther. For this I leave you chiefly to your own 
fancy ; for I believe there are not two Surveyors 
in England, that have exactly the ſame Method for 
their Field Notes. Of the Scale. 

Having by the Inſtrument before ſpoken of, mea- 


ſured the Angles and Lines in the Field; the next A 
thing to be done, 1s to lay down the ſame upon 


Paper; for which Uſe the Scale ſerves. There are 
ſeveral forts of Scales, ſome large, ſome ſmall, 


according as Men have occaſion to uſe them: but 
all do principally conſiſt of no more but two ſorts Ml 
of Lines; the firſt of equal Parts, for the laying 
down Chains and Links; the ſecond of Chords, 
for laying down or meaſuring Angles. I cannot bet- il 
ter explain the Scale to you, than by ſhewing the 
Figure of ſuch a one as are commonly ſold in Shops, 
and teaching how to uſe it. Thoſe 
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64 Of Infiruments and their Uſes. 

Thoſe Lines that are numbred at top with 11, 
12, 16, &c. are Lines of equal Parts, containing 11, 
12, or 16 equal Parts in an Inch. If now by the 
Line of 11 in an Inch, you would lay down 10 
Chains 50 Links, look down the Line under 11, 
and ſetting one foot of yout Compaſſes 1h to, cloſe 
the other till it juſt touch 50 Links, or half a 
Chain, in the ſmall Diviſions. Then laying your 
Ruler upon the Paper, by the fide thereof make 
A B two ſmall Pricks, With the ſame Ex- 

tent of the Compaſſes, and draw the 
Line AB, which ſhall contain in length 10 Chains, 
50 Links, by the Scale of 11 Wat Inch. The 
back-fide of the Scale is only a Scale of 10 in an 

Inch, but divided by Diagonal Lines more nicely 

than the other Scales of equal Parts Y 


How to lay down an Angle iy the Line of Chords. 


If it were required to make an Angle that ſhou'd i 
contain 45 Degrees. A 


Of inſtruments and their Uſes, 65, 
Draw a Line at pleaſure, as AB; then ſetting 
one Foot of your Compaſſes at the Beginnin of the 
Line of Chords, ſee that the other fall uf upon 
so Degrees: With that Extent ſet one Foot in A, 
and deſcribe the Arch CD. Then take from your 
Line of Chords 45 Degrees, and ſetting one Foos 
In D, make a Mark upon the Arch at C, through 
which draw the Line AE: So ſhall the Angle 
AB be 45 Degrees. If by the Line of Chords 
ou would roche perpendicular Line, it is no 
| 3 ore but to make an Angle that ſhall contain 90 
43 Degrees. _ AF 8 bk 
e The Reafon why I. bid you take 60 from the 

ine of Chords to make your Arch by, is, becauſe 
eo 1s the Semidiameter of a Circle, whoſe Circum- 


rrence is 360 


* 
+ kn 


n to make 4 Regular Polygon, or à Figure of 5, 
6, 7, 8, or more Sides, by the Line of Chords. 


8 Divide 360, the Number of Degfees coritained 


na Circle, by 5, 6, or 7, the Number of Sides 
ou would have your Figure to contain; the Quo- 
Went taken from the Line of Chords ſhall be one 
ide of ſuch a Figure. 
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. Fot to make a Pentagon, or a Figure of five 
des: Divide 360 by 5, the Quotient is 72, one 
ide of a Pentagon. 1 7 3 
Take 60 Degrees from your Line of Chords, 
Ind. deſcribe an obſcure Circle; which done, take 
from your Line of Chords, and beginning at 
\ F 5 any 
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66 Of FORO and their 995 


any Part of the Circle, ſet off that Extent round 
the RF as from A to B, from B to C, and ſo 


4 — 5 3 ww 5 
hab 8 Ne . 8 * , 4 OS * 
3 2 * r n 8 N 
. 5 —_— r 4 e 2 < * 9 2 ws p 3 
* T- = a 2 " 1 * 12 * _ - — . 
* Ba * * "RT SITY 4 * — a - LO v8 . J 1 '# T A 2 2. 
* I bs ad, e 8 r 2 << & >= 1 
ts —; 4 « A = 4 4 4. - p 2 P OS * - . j * 1 47 * 7 8 


round till you come to A again. Then having 4 
drawn Lines between thoſe Marks, the Pentagon 
is compleated. The like of any other b 
though it contain never ſo many Sides. 

As for Example in a Heptagon: Divide 360 by 
7, the Quotient will be 51 Deg. 25 Min, which i 
you take from the Line of Chords, and ſet off = 
the Circle, you will make a Heptagon, as DEY 
EF, FG, &c. are the Sides thereof. 
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To make a Triangle in a Circle by the Line of + 


Firſt, Take the whole Length of your Line of 
Chords, or the Chord of 90 Degrees, with your 
= Compaſſes; which Diſtance upon the Circle ſet off 
from Cto*. Then take 30 Degrees from the Line 
of Chords, and ſet that from * to H. Draw the 
Line CH, which is one Side of the greateſt Tri- 
angle that can be made in that Circle. 

Or you may make it by ſetting off twice the Se- 
nmidiameter of the Circle; for 60 and 60 is 120, 
s well as go and 30. 


1 [gage 
9 Hom to make a Line of Chords. 
Y Firſt, Make a Quadrant, or the fourth Part of a 


. "46 
——= : 
F I E 
"il 

D Ray 
—_ - 


$ ry 
F 2 


R * ** n * | umme... 
68 Of tn/truments and their Uſes. 
Circle, as A, B, C; divide the Arch thereof, vis, 
A. C, into 90 equal Parts; which you may do by 
dividing it firſt into three equal Parts, and every 
of thoſe Diviſions into three equal Parts more, and 
every of the laſt Diviſions into ten equal Parts. 
"Secondly, Continue the Semidiameter BC to 
any convenient Length, as to D. Then ſetting 
one Foot of your Compaſſes in C, let the other fall 
on 90, and deſcribe the Arch go, go, So likewiſe Wl 
90, 80; 70, 70; and the reſt, CD is the Line of 
Chords, and theſe Arches cutting it into unequal Wl 
Parts, conſtitute the true Diviſ thereof, as you 
may ſee by the Figure: You m, if you pleaſe, 
draw Lines parallel to DC, as I have done here, 
for the better diſtinguiſhing every tenth and fifth Wi 
— 4-4) 
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Of the Protractor. 


The ProtraQor is an Inſtrument with which, 
with more Eaſe and Expedition you may lay . 
down an Angle, than you can by the Line f 
Chords: Alſo when you have ſurveyed by the 8 
Needle, by placing the Diameter of the Protractor 
upon a Meridian Line made upon your Paper, you 
readily, with a Needle upon the Arch of the Pro- 
tractor, prick off the true Situation of any Line 
from the Meridian without ſcratching the Paper, 


d 
* 
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as you muſt do in the Uſe of the Line of Chords. 
It is made almoſt like, and graduated together like 
the Braſs Limb of a Semicircle, performing the 1 
ſame upon Paper, as your Inſtrument did in the * + 
Field: See here the Figure of 1t. 1 
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Of Inflruments arid thiir Uſes. 


Por the Uſe of the Protractor, you muſt have a 
ne Needle, ſuch as Women ſew withal, put in- 
co a ſmall Handle of Wood, or Ivory, or the like, 
IE which is to put through the Centre of the Pro- 


1, rractor to any Point aſſigned upon the Paper, that 
„be Protractor may turn round upon it. 
f "8 ö f : . 4 . 31 N 

4 F | 


How to lay down an Angle with the Protractor. 
4570130 

5 If it were required by the Protractor to lay 
own an Angle of 30 Degrees, draw the Line 
B, then take the Protractor, and putting a Nee- 
le through the Centre Point thereof, place the 
. eedle in A, ſo that the Centre of the Protractor 
vay le juſt upon the End of the Line at A, move 

be Protractor about till you find the Diameter 
bereof lie upon the Line AB; then at 30 De- 
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Of 1, nftruments and their Uſes. ' 


5 N. l „ 


grees upon the Arch, Vith yo our «PtotraGng Nee. 4 
dle make a Mark upon the Paper, asat C; S ð ! 3 
the Line CA, 85125 ſhall make an Angle of 30 
Degrees, vis. BAC. 4 
If you ſurvey according to Mr. Norto as W 4 4 
before ſpoken of, it will be good to have the Arch | 
of your Protractor divided accordingly, viz. in | 
two Quadrants, or twice go Degrees. 
I need ſay no more of a Protractor, any ingen! 9 
ous Man may eaſily find the ſeveral Uſes thereof of 
it being, as it were, but only an Epitome of Ir. 


ſtruments. 
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I CH A P. VI. 
1 How to take the Plot of a Field at one Sta- 
ion in any Place thereof, from whence you 


may ſee all the Angles by the Semicircle. 


A Dmit ABC DEF to be a Field, of which 

you are to take the Plot : Firſt ſet your Se- 
icircle upon the Staff in any convenient Place 
hereof, as at ©, and cauſe Marks to be ſet up in 
very Angle: Direct your Inftrument, the Flotwer- 
Luce from you to any one Angle: as for Exam- 
., to A; and eſpying the Mark at A through the 
= red Sights, there "x. faſt the 3 then 
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52 Divers Ways to take the Plots of Fields. 
turn the moveable Index about, (the Semicircle 
remaining 1mmoveable) till through the Sights 
thereof you eſpy the Mark at B. See what De- 
grees on the Braſs Limb are cut by the Index, 
which let be 80; write that down in your Field- 
Book; ſo turn the Index round to every one of the 
other Angles, putting down in your Field-Book 
what Degrees the Index points to. As for Exam- 
ple, at C 107 Degrees, at D 185 : Mark that at D, 
the End of the Index will go off the Braſs Limb, 
and the other End will come on; you muſt-there- 
fore look for what: Degree the Index cuts in the 
innermoſt Circle of the Limb at E, 260, at F 315 
Degrees. | | tC ; 'Þ 
All which you may note down in your Field- 
Book thus: 0 vp 


OE. 260. 00.[12 . oo | 
[© F. 1315.00. © . 781 _ | E | 
Secondly, Cauſe the Diſtance between your In- 
ſtrument and every Angle to be meaſured: Thus, 1 
from © to A will be found to be 8 Chains 70 Links; 
from O to B, 10 Chains 00. All which ſet down WW"! 
in Order in your Field-Book, as you ſee here above; 
and then have you done what is neceſſary to be done 
in that Field towards meaſuring of it. Your next 
Wock is to protract or lay it down upon rape I 
| | 109 


o} "1:0: — i J 
1 28. 21 11 
— — — —— 8 1 
2 2 ES. 25 4 
3 8 8 9 

NS 3 

lO A. oO. oo. 8. 70 I 
© B. [o80. oO. 10. oo E 
OC. 107. oo. 11. 40 4 
D. 185. 00.10. 50 3 


* ſtood. 1 


* T2 


* . 
* 

* 

a 


* 


* nm As ANG "wth 4 * - 0 ef t 4 * 
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Ho rtf ver dit ah 


Firſt draw a Line at adventure, A 4; then take 
from your Scale with your Compaſſes, the firſt Di- 
ſtance meaſured, viz. from O to A, 8 Chains, 70 
Links; and ſetting one Foot in any convenient 
place of the Line, which may repreſent the place 
where the Inſtrument ſtood, with the other make 
a Mark upon the Line as at A, fo ſhall A be tlie 
firſt Angle, and © the place where the Inſtrument 

WW "4 WRT. WA INS DEED 37 I IL 


Secondly, Take a ProtraQor, and having laid 


me Center hereof exactly upon O, and the Diame- 


. ” . 


ter or Meridian upon the Line Aa, the Semicircle 


ef the Protractor lying upwards.” There hold it 


1 
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last, and with your protracting Pen make a Mark 


upon the Paper againſt 80 deg. 107 deg. &c. as you 


fad them in the Field-Book. Then for thoſe De- 
erees that exceed 180, you muſt turn the Protra@- 
or downward, keeping ſtill the Centre upon ©, 
nnd placing again the Diameter upon aA. Mark 
ut by the innermoſt Circle of Diviſions the reſt of 
our Obſervations 185, 260, 315. Then applying 
Scale to ©, and every one of the Marks, draw the 
rick'd Lines e B, oC, eD, e E, oF. | 


Thirdly, Take with your Compaſſes the Length 


f the Line e B, which you find by the Field- Book 
be 10 Chains, which from e ſet off to B. The 
ni ike do for oC, OD, and the reſt. 


Laſtly, Draw the Lines AB, BC, CD, &c. 
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o the Field before ſurveyed. 
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How to take the Plot of the ſame Field at one 
Station by the Plain Table. 
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i Toney Four Table with a Sheet of Paper upon it 9 15 
at e, and making a Mark upon the Paper that ſhall 
fignify where the Inſtrument ſtands, lay your Index 
to the Mark, turning it about till you ſe 


e through NN 
the Sights the Mark at A; there holding it faſt, , 
draw the Line Ae. Turn the Index to „keep- 1 
ing fill upon the firſt Mark at e; and when you Bf 
ſee through the Sights the Mark at B, draw the 
Line BS. Do the ſame by all the reſt of the 
Angles, and having meaſured the Diſtance between Ma- 
the Inſtrument and each Angle, ſet it off with ra. 
ur Scale and Compaſſes from s to A, from & to 
B, Goc. making Marks where, upon the ſeveral 
Lines, the Diſtances fall. —_ 
_. Laſtly, Between thoſe Marks draw Lines, as I 
AB, BC CD, &c. and then have you the true 
Plot of the Field ready protracted to your Hand. 
This Inſtrument is ſo plain and eaſy to be under- 
ſtood, I ſhall give no more Examples of the Uſe 
of it. The greateſt Incanveniency that attends it 
is, that when never fo little Rain or Dew falls, 
the Paper will be wet, and the Inſtrument uſeleſs. 
How to take the Plot of the ſame Field at one Sta- 
tion by the Semicircle, either with the Help of the 
Needle and Limb both together, or by the Help of 
the Needle only. 4 
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In the Beginning of this Chapter, I ſhewed you 
how to take the Plot of a Field at one Station, 
FER | 


2 


; the 8 emicircle, without reſpect to the Needle, 
hich is the beſt way: But that I may not leave 


7% 
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Inſtrument, Then turn the Index to a 


ou ignorant of any thing belonging to your In- 


rument, I ſhall here ſhew how to perform the 


me with the Help of the Needle two ways: and 


rſt with the Needle and Limb together. 
Fix the Inſtrument as before, in ©, making the 
North Point of the Needle hang directly over the 
lower-de-luce of the Card ; there ew faſt the 
| the Angles, 
oting down what Degrees are cut thereby at eve- 
y Angle, as at A let be 25, at B 105, at C 132; 
ind ſo of the reſt round the Field. And when you 


Wave meaſured the Diſtances, and are come to Pro- 


ration, you muſt firſt draw a Line croſs your Pa- 


Per, calling ita North and South Line, which re- 
Preſents the Meridian Line of the Inſtrument. Then 


pplying the Protractor to that Line, mark round 
he Degrees as they were obſerved, viz. 25, 105, 


32, &c. and having ſet off the Diſtances, and drawn 


ie outward Lines all together, like what you were 
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Wught at the Beginning of the Chapter, you will 
Ind the Figure to be the ſame as there. 


Now ta perform this by the Needle only, is in a 
anner the ſame as the former: For inſtead of 
rning the Index about the Limb, and ſeeing 


hat Degrees are cut thereby, here you muſt turn 


e whole Inſtrument about, and obſerve at every 
$"g1c what Degrees upon the Card the Needle 
9 


Yngs over; which ſet down and protract as before. 


chere mind, ſome Cards are numbred from the 
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North Eaſtwards 10, 20, 30, & c. to 360 deg. Some 
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12 rotractors being made accordingly : Fax 


om the North-Weſtward, which are beſt for this 


when 
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76 Divers Wa rays 70 als 948 Plurt of Hau 
when you turn your Infttumetic to the iſtwarg | 
the Needle will hang over. the Weſtward. Diviſion, 
on the contrary. * 
As for the Uſe of the Diviſion of the Card into 

four Quadrants, I ſhall ſpeak largely of by and 
by : >, therefore for the preſetir beg your Patience. 


"How by the Semidiile to take the Plot of a TAs 4 : 
bone Station, in any Angle thereof, from bene 11 
rhe other Angles may n 4 


Let ABCDEFG be the Field, and r the Arg F 
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at which you woutd take your Obſervations. | Hl 


Ying placed your Semicircle at F, turn it * 1 |. 
Ort 
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Divers Ways to tale the Plots 
orth Point of the Card from you, till thro' the 
xed Sights, (Note, that I call them the fixed Sights 


Mark at G. Then ſcrew faſt the Inftrument; which 
one, move the Index, till through the Sights 


nereof you ſee the Mark at A, and the Degrees on 


he Limb there cut by it will be 20. Move again 
Wc Index to the Mark at B, where you will find it 
o cut 40 deg. Do the fame at C, and it cuts 60 deg.” 
ikewiſe at D 77, and at E 100 deg.” Note down 
= theſe Angles in your Field-Book : Next mea- 
ere all the Lines, as from F to G 14 Chain, 60 
inks; from F to A 18 Chain, 20 Links; from F 
Wo B 16 Chain, 80 Links; from F to C 21 Chain, 
o Links; fromF toD 16 Chain, 95 Links; from 
to E 8 Chain, 50 Links; and then will your 
1eld-Book ſtand thus: 1 tl 
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So duy 
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G =o00 =00=71 = 60 

A =20 =00 =1I8 220 

B =40 =00 =16 =80 ER 

C =60 =00 =21 =20 2 
=77 =00 =16 =gf 

E==110=00= 8 o 
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To protract the former Obſervations. 


Draw a Line at adventure, as Gg, upon any 
Pn venient place; on which lay the Centre of your 
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aht upon the Line Gg. Then make Marks round 
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«ht 


nich are on the fixed Diameter) you eſpy the 
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which done, take away the Protractor, and apply- i 
ing the Scale or Ruler to E, and each of the Marks, 
draw the Lines FA, FB, FC, FD, and FE. Then = 
ſetting off upon theſe Lines the true Diſtances as 
Fi find them in the Field-Book; as for the firſt WW 
ine F G, 14 Chain, 60 Links; from the ſecond 1 
FA, 18 ora 20 Links, &c. make Marks where | 
the End of theſe Diſtances fall; which let be at 
G, A, B, C, &c. | . 
Laſtly, Between theſe Marks, drawing the Lines 
GA, AB, BC, CD, DE, EF, FG, you will K-| 
have compleated the Work. A 
When you ſurvey thus without the Help of the 
Needle, you muſt remember before you come out WF 
of the Field to make the Meridian Line, that you i 1 
may be able to make a Compaſs ſhewing the true 
Situation of the Land, in reſpect of the four Quar- 4 1 
ters of the Heavens ; I mean Eaſt, Weſt, North and 
South : Which thus you may do: VN 
The Inſtrument ſtill failing at F, turn 1t about 1 
till the Needle lies directly over the Fower- de- luct I 
of the Card; there ſcrew it faſt, Then turn the 
- moveable Index, till through the Sights you eſpy 
any one Angle. W 
As for Example: Let de D: Note then «wil 1 
Degrees upon the Limb are cut by the Index, which 
let be 10 deg. Mark this down in your Field-Book, 8 
and when you have protracted as before directed 5 
lay the Centre of your Protractor upon any place 
of the Line FD, as at ©, turning the Protractor - 
bout till to 10 det. lie dire&ly upon the Line FD. 1 
Then againſt the End of the Diameter of the Pro- 
tractor make a Mark as at N, and draw the Line 4 
Noe, which isa Meridian, or North and South Line 3 


by which you may make a Compaſs, Note, 


A 
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= Note, That you may as well take the Plot of a 
rield at one Station, ſtanding in any Side thereof, 
as in an Angle: For if you had ſet your Inſtru- 
ment in 2, the Work would be the ſame. I ſhall 
orbear therefore (as much as I may) Tautologies. 


rovided from either Station you may ſee every 
ab 201 meaſuring only the ſtationary Diſtance. 


Let CDEFCH be ſuppoſed a Field to be 
neaſured at two Stations: Firſt, when you come 
Into the Field, make choice of two Places for your 
Stations, which let be as far aſunder as the Field 
ill conveniently admit of; alſo take care that if 
ye ſtationary Diſtance were continued, it would 
Pot touch any Angle of the Field; then ſetting 
he Semicircle at A, the firſt Station, turn it a- 
out, the North Point from you, till through the 


7 Ixed Sights you eſpy the Mark at your ſecond 


tation, which admit to be at B, there ſcrew faſt 
ge Inſtrument; then turn the moveable Index to 
Poery ſeveral Angle round the whole Field, and 


mw to take the Plot of a Field at two Stations, 
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ſee what Degrees are cut thereby at every Angle 
which note down in your Field-Book, as followethW 


* Angle 


* 
5. 
. 
* 
y 
. 
7 
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Stationary Diſtance 20 Chains, 60 Links. 
== Thirdly, Placing the Inſtrument at B, the ſe- 
Pond Station, Iook backwards through the fixed 
Sights to the firſt Station at A, (I mean by look- 
g backward, that the South Part of the Inſtru- 
ent be towards A) and having eſpied the Mark 
A, make faſt the Inſtrument, and moving the 
dex as you did at the firſt Station to each Angle, 
e what Degrees are cut by the Index, and note 
em down as followeth ; and then have you done, 
less you will take a Meridian Line before you 
Nove the Inſtrument ; which you were taught to 
oa little before. 


= Angles. Degr. Min. 


A C- — 84— —00 


12 The Second Station. 


N A 
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by - l i — by 
N 7 
- . : 
* 


82 Divers Mays to take the Plots of Fields. 


How to Protea? or lay down upon Paper theſe fol- 
lowing Obſervations. 


Firſt, Draw a Line croſs your Paper at pleaſure, 
as the Line IK; then take from off the Scale the 
ſtationary Diſtance 20 Chains, and ſet 1t upon that 
Line, as from A to B, ſo will A repreſent the firſt 
Station, B the ſecond. 

Secondly, Apply the Centre of your Protractor 
to the Point A, and the Diameter ly ing ſtrait up- 
on the Line BK; mark out round it the Angles, 
as you find them in the Field-Book, and through 
thoſe Marks from A draw Lines of a convenient 
Length. 
| Thirdly, Move your Protractor to the (orond 
Station B; and there mark out your Angles, and 
draw Lines, as before at the firſt Station. 

Laſtly, The Places where the Lines of the firſt 
Station, As the Lines of the ſecond interſect each 
other, are the Angles of the Field: As for Ex- 
ample; . 

At the firſt Station the Angle C was 24 Degrees 
30 Minutes, through thoſe Degrees I draw the Line 
AC. At the ſecond Station C was 84 Degrees: 
accordingly from the ſecond Station I draw the 
Line B 2; now, I fay, where theſe two Lines cut 
each other, as they do at C, there is one Angle of 
the Field. So likewiſe of DE, and the reſt of the 
Angles; 1f therefore between theſe Interſections 
you draw ſtrait Lines, as CD, DE, EF, &c. 
you will have a true Figure of the Field. 5 

This may as well be done by taking two Angles 
for your Stations, and meaſuring the Line "Ik 

2 them, 


Divers Ways to take the Plots of Fields, 83 
ties One D;/ fron! beg you age 
well have ſeen all the Angles, and conſequently as 
well have performed the Work. 599) SV nth 


How to take the Plot of a Field at two Stations, 
- when the Field is ſo irregular, that from one Sta- 


tion you cannot ſee all the Angles. 


„ * 2 
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84 Diners Ways to take the Plots of Fields, 
Let /6GDEF GHIK LMNo be a Field, in 
which from no one Plage thereof all che Angles 
may be ſeen; chuſe thete fore two Places for your 
Stations, as A and B; and ſetting the Semicircle 
in A. direct che Diameter to the ſecond Station B; 
Making the Inſtrument faſt; w_ 15 Index 


take all the Angles at that En the Field, as 
CDEFGHIK, —_ meaſure the © Ta between 


your Inſtrument and each Angle; meaſure alſo the 
Diſtance between the two Stations A and B. 
Secondly, Remove your Inſtrument to the ſe- 
cond Station at B; and having made it faſt, ſo as 
that thro” the Back- fights you may ſre the firſt Sta- 
tion A, take the Angle at that End of the Field, 
as NOCKLM, and meaſure their Diſtances allo 
as before; all which done, your F ield-Book will 
ſtand thus : | | * 


Firſt Station. 1 


! 


Angle, Degr. Min/ Chains. Links. 
— 25 — 0020: 75 
D— 31 —00— 8: 10 

E— 67—00— 9: 85 

/ F——IoI——00——10 : 80 

_ G—1gp——— 7 : 00 
Rad — eo 70 
K——354——00—24 : 50 


The Diſtance between the two Stations 31 
Chains, 60 Canks. 


Second 


1. * 
* 


en * 
\ 
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ene Seanon. 


beg Min; Chain. Link. 
. 3 . Z0= 4: 20, 
111. 00= 7 5 
. 147 0 15 Ar Aer e 
. 207 . 0 . 7; _ Ay of 
220. oo iy: oo 


. 274 o 220 


| eee 


Io lay this down upon Paper, draw- pt allxen- 
ture the Line PBAP; then * in with the 
Compaſſes the Diſtance between the two Stations, 
vis. 31 Chains, 60 Links; ſet it upon the Line, 
making Marks with the Compmalize., as A and BY 
A being the firſt Station, B the ſecond, lay the 
Protractor to A, the North-end of the Birger 
towards B, and mark out the ſeveral Angles obſet- 
ved at your firſt Station, drawing Lines, and ſet- 
ting off the Diſtances, as you were taught i in the 
Beginning of this Chapter, Fig. 1. 

Do the ſame at B, the ſecond Station; and when 
you have marked out all the Diſtances between 
thoſe Marks, draw the Bound- lines. 

I am the briefer in this, becauſe 1t 1s the ſame 
as was taught concerning Fg. 1.; for if you con- 
ceive a Line to be drawn from C to K, then would 
there be two diſtin& Fields to be meaſured at one 
Station a- piece. 

If a Field be very irregular, you may after the 
ſame manner make three, four, or five Stations, if 
you pleaſe; but I think it better to go round ſuch 
a Field, and meaſure the bounding Lines thereof: 
| Which by and by I ſhall ſhew you how to do. 


"0 3 Note, 
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Note, In the foregoing Figure you might as well 
have had your Stations in two convenient Angles, 
as D and K, and have wrought as you were taught 


— Fig. 2. the Work would have been the 
me. By | | 


How to take the Plot of a Field at one Station in 
an Angle ( ſo that 2 that Angle you may ſee 


all the other Angles) by meaſuring round about 
the ſaid Field. . 


AB CDE is the Field, and A the Angle ap- 
pointed for the Station; place your Semicircle in 
A, and direct the Diameter thereof, till through 
the fixed Sights you ſee the Mark at B; then 
ſcrew it faſt, and turn the Index to C, obſerving 
what Degrees are there cut upon the Limb; which 
let be 68 Degrees: turn it farther, till you eſpy 
D, and note down the Degrees there cut, vis. 76 
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Degrees; do the like at E, and the Index will 
cut 124 Degrees: This done, meaſure round the 
Field, noting down the Length of the Side- lines 
between Angle and Angle, as from A to B, ræ Chains 
oo Links; from B to C, 15 Chains oo Einks; 
from C to D, 7 Chains co Links; from D to E, 
14 Chains 40 Links; and from E to A, 14 Chains 
o5 Links. 9 
Then will your Field-Book be as hereunder. - 


> =y 1 
9 8 A - a a 
7 2 2 . 
C—— 68 . oo AB——14 . co 
D—— 76 . co BC — 15 . 00 
E—— 124 . ©O CD— o7 . co 
DE— 14 . 40 


To protract which, draw the Line AB at adven- 


ture; and applying the Centre of the Protractor to 


A, (the Diameter lying upon the Line AB, and 
the Semicircle of it upwards.) prick off the Angle, 
as againſt 68: 76: and 124: make Marks, through 
which Marks draw the Lines AC, A D, AE, long 
enough be ſure; then take in with your Compaſſes, 
from off the Scale, the Length of the Line AB, 
viz. 14 Chains, and ſetting one Foot of the Com- 
paſſes in A, with the other craſs the Line, asatB; 
alſo for BC take in 15 Chains, and ſetting one 
Foot in B, with the other croſs the Line AC, which 
will fall to be at C; for the Line CD take in 7 
Chains, and ſetting one Foot in C, croſs the Line 
AD, viz. at D; then for DE, take in 14 Chains 

G 4 1 


_ aha * 
4 i a \» of 1 
* * G 

* £ 

2 


40 Links, and ſetting one Foot of the Compaſſes 
in DE, vith the other croſs the Line AE, which 
will fall at E. Laſtly, for E A take 14 Chains 5 
Links with your Compaſſes, and ſetting one Point 
in E, ſee if the other fall exactly upon A; if it 

does, you have done the Work true; jf not, you 
have erred; between' the Croſſes or Interſections. 
draw ſtrait Lines, which ſhall be the Bounds of 
the Field, viz. AB, BC, CD, DE, EA. 


How to take the Plot of the foregoing Field, by 
meaſuring one Line only, and taking Obſervati- 


Aa 


on at every Angle. 


Begin as you have been juſt before taught, till 
you have taken the Angles CDE, viz. 68, 76, 
and 124 Degrees; then leaving a good Mark at A, 
which may be ſeen all round the Field, go to B, 

meaſuring as you go the Diſtances from A to B, 
which is all the Lines you need to meaſure ; and 
planting your Semicircle at B, dire& the South 
Part thereof toward A, until through the back 
fixed Sights you ſee the Mark at A; there making 
it faſt, turn the Index about till you eſpy C, and 
note down the Degrees there cut, which let be 

129 Degrees; move your Inſtrument to C, and 
ſtill keeping the South Part of the Diameter to A, 

turn the Index to D, where it will cut 20 Degrees; 
then remove to D, and eſpying A through the 
Back-Sights, turn the Index to E, where it will 
cut 135 Degrees. Note all this in your F ield- 


Book, ( 
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S Angie taken 1 To les round?) 
Tthe firſt Station. the Field. 4 
C— 68 B | 
D— 76 Degrees. C. 

E—124 D 
Line AB : 14 Chains. 


To protract this, you muſt work as you were 
taught concerning the foregoing Figure, until you 
have drawn the Lines AB, AC, AD, AE, and ſet 
off the Line AB, 14 Chains; then laying the Cen- 
tre of your Protractor to B, and the South-end of 


the Diameter (or that marked with 180 Degrees). 


towards A, make a Mark againſt 129 Degrees, and 


through that Mark from B, draw the Line BC, 


till it interſe& the Line AC, which it will do at 
C. Lay alſo the Centre of the ProtraQor upon C, 


the Diameter thereof upon AC; and againſt 20 


Degrees make a Mark, through which from C draw 
the Line CD, till it interſect the Line AD, which 
it will do at D: laſtly, place your Protractor at 
D, the Diameter thereof upon the Line DA, and 
make a Mark againſt 135 Degrees; through which 
Mark draw the Line DE, until it interſect the 
Line AE at E; alſo drawing the Line EA, you 
have done. n G 

This may be done otherwiſe thus: After you 
have, ſtanding at A, taken the ſeveral Angles, and 
meaſured the Diſtance AB, you may only take 


the Quantity of the bounding Angles, without re- 


ſpect to A; as the Angle at B is 51 Degrees, at C 
(an outward Angle, which in your Field Book you 
ſhould diſtinguiſh with a Mark 7) 138, and ſo of 
the reſt. And when you come to Plot, having 

found 


„ ow © 


go Divers Ways to take the Plots of Fields. 
found the Place for B, there make an Angle of 51 
3 drawing the Line till it interſect A C, 
Lou may alſo ſurvey a Field after this manner, 
by ſetting up a Mark in the middle thereof, and 
meaſuring from that to any one Angle; alſo in the 
Obſervations round the Field, having reſpect to 
that Mark, as you had here to the Angle A. 

It 1s too tedious to give Examples of all the Va- 


rieties; beſides, it would rather puzzle than in- 
ſtruct a Neophyte. | 


How to take the Plot of a large Field or Wood, by 
meaſuring round the ſame, and taking Obſerva- 
tions at every Angle thereof by the Semicircls. 
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Suppoſe ABC DEF G to be a Wood, through 


which you cannot ſee to take the Angles, as before 
directed, but muſt be forced to go round the ſame; 
firſt plant the Semicircle at A, and turn the North- 
end of the Diameter about, till through the fixed 
Sights you ſee the Mark at B; then move round 


the Index, till through the Sights thereof you 


eſpy G, the Index there cutting upon the Limb 
146 Degrees. | | 

2. Remove to B; and as you go, meaſure the 
Diſtance AB, vis. 23 Chains, 40 Links; and 
planting the Inſtrument at B, dire& the North-end 
of the Diameter to C, and turn the Index round 
to A, it then pointing to 76 Degrees 

3. Remove to C, meaſuring the Line as you go, 
and ſetting your Inſtrument at C, direct the North- 
end of the fixed Diameter to D, and turn the In- 
dex till you eſpy B, and the Index then cutting 
205 Degrees; which, becauſe it is an outward 
Angle, you may mark thus 7 in your Field Book. 


4. Remove to D, and meaſure as you ga; then 


placing the Inſtrument at D, turn the North- end df 
the Diameter to E, and the Index to C, the Qan- 
tity of the Angle will be 84 Degrees. 

And thus you muſt do at every Angle round the 
Field, as at E, you will find the Quantity of that 


Angle to be 142 Degrees, F 137, G 110: But there 


is no need for your taking the laſt Angle, nor yet 
meaſuring the two laſt Sides, unleſs it be to prove 
the Truth of your Work; which 1s indeed con- 
venient. When you have thus gone round the 
Field, you will find your Field-Book to be as fol- 
loweth; _ | 


Angles 


D — 


1 
R 
4 9 

* 
"2: . 
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_ lp 

2 4 

8 * | 

Deg. Min. Ch. Link. 
A. 146 . 00 AB. 23 . 40 
B+ 96.. ad BC-. 15 . 20 
C . 205 . 007 CD. 17. 90 
D. 84. oo DE. 20. 60 
E . 142. oo EF . 18. 85 
„ FG 
G. 110. co GA. 19 . 28 


To protract this, draw a dark Line at adventure, 
as AB; upon which ſet off the Diſtance, as you ſee 
in your Field-Book, 2 3 Chains, 40 Links, from A 
to B; then Jaying the Centre of yeur Protractor 
upon A, and the Diameter upon the Line AB, the 
North-end, or that of co Degrees towardsB ; on the 
outſide of the Limb make a Mark againſt 146 De- 
grees, thro' which Mark from A draw the Line AG; 
ſo have you the firſt Angle and tirſt Diſtance. 

2. Place the Centre of the Protractor upon B, and 
turn it about till 76 Degrees lies upon the Line AB; 
there hold it faſt, and againſt the North-end of the 
Diameter make a Mark, thro' which draw a Line, 
and ſet off the Diſtance BC, 15 Chains, 20 Links. 

3. Apply the Centre of the Protractor to C, (the 
Semicircle thereof outward, becauſe you ſee by the 
Field-Book it is an outward Angle) and turn it about 

till 205 Degrees lie upon the Line CB; then againſt 
the Upper or South-end of the Diameter make a 
Marz through which draw a Line, and ſet off 17 
Chains, 90 Links from C to D. 4. Pot 
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4. Put the Centre of the Protractor to D, and 
make 84 Degrees thereof lie upon the Line CD; 
then making a Mark at the End of the Diameter, 
or o deg. through that Mark draw a Line, and 
ſet off 20 Chains, 60 Links, vis. DE. Wo 
5. Move the Protractor to E, and make 142 deg. 
to lie upon the Line ED. Then at the End of the 
Protractor make a Mark as before, and ſetting off the 
Diſtance 18 Chains, 85 Links, draw the Line EF. 
6. Lay the Centre of the Protractor upon F, and 
making 137.dzg. lie upon the Line E F; againſt the 
End of Ev Diameter make a Mark, thro' which 
draw the Line FG, which will interſe& the Line 
AG at G: So have you a true Copy of the Field 
or Wood. But you may, if you think fit to prove 
your Work, ſet off the Diſtance from F to G; and 
at G apply your Protractor, making 110 deg. there- 
of. to lie. upon the Line FG. Then if the End of 
the Diameter point directly to A, and the Diſtance 
be 90 Chain, 28 Links, you may be ſure you have 
done your Work true. | : 
_ =... Whereas I bid you put the North-end of the In- 
ſtrument and of the Protractor towards B, it was 
chiefly to ſhew you the Variety of Work by one In- 
ſtrument; for in the Figure before this, I directed 
you to do it the contrary way; and in this Figure, 
if you had turned the South- end of the Inſtrument 
to G, and with the Index had taken B, and fo of 
the reſt, the Work would have been the ſame; re- 
membring ſtill to uſe the Protractor the ſame way 
as you did your Inſtrument in the Field. 
Alo if you had been to have ſurveyed this Field 
or Wood by the Help of the Needle; after you had 
Planted the Semicurcle at A, and defis 10 
. ae ag that 
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that the Needle might hang directly over the Flow- 
er-de-luce 1n the Card, you ſhould have turned the 
Index to B, and put down in your Field-Book what 
Degrees upon the Braſs Limb had then been cut 
thereby, which let be 20. Then moving your In- 
ftrument to B, make the Needle hang over the 
Flawer-de-luce, and turn the Index to C, and note 
down what Degrees are there cut. So do by all the 
reſt of the Angles. And when you come to pro- 
tract, you muſt draw Lines parallel to one another 
croſs the Paper, not farther diſtant than the Breadth 
of the Parallelogram of your Protractor; which 
{ball be Meridian Lines, marking one of them at 
one End N for the North, and at the other S for 
South. This done, chuſe any Place which you 
ſhall think moſt convenient upon one of the Meri- 
dian Lines for your firſt Angle at A; and laying 
the Diameter of your Protra&or upon that Line, 
againſt 20 deg. make a Mark; through which draw 
a Line, and upon it ſet off the Diſtance from A to 


In like manner proceed with the other Angles 
and Lines, at every Angle laying your Protractor 
parallel to a North and South Line; which you 
may do by the Figures graduated thereon, at ei- 
ther End alike. | 


When you have ſurveyed. after this manner, how to 
know before you go out of the Field, whether you 
have wrought true or not. ; 


Add the Sum of your Angles together, as in the 
Example of the precedent Wood, and they make 
900. Multiply 180 by a Number leſs by two than 

e 


4 


\ 


| | N | | thi AA 
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the Number of Angles; and if the Product be 
equal to the Sum of the Quantity of all the An- 


gles, then have you wrought true. There were 


ſeven Angles in that Wood, therefore multiply 
180 by 5, and the Product is goo, , 


If you ſurvey, by taking the Quantity of every 


Angle, and if all be inward Angles, you muſt 


work as before. But if one or more be outward 
Angles, you muſt ſubtra& them out of 180 deg. 
and add the Remainder only to the reſt of the An- 


gles. And when you multiply 180 by a Sum leſs 


by 2 than the Number of your Angles, you are 
not to account the outward, Angles into the Num- 
ber. Thus, in the precedent Example, I find one 
outward Angle, vis. C 2o5; the Quantity of 
which, if it had been taken, would have been but 
155 deg. That taken from 180 deg. there remains 
25; which I add' to the other Angles, and they 
make then in all 720. Now becauſe C was an out- 
ward Angle, I take no notice of it; but ſee how 
many other Angles I have, and I find 6: a Num- 
ber leſs by two than 6, is 4; by which I multiply 
180, and the Product is 720, as before. 


Directions to meaſure parallel to a Hedpe, ( when 


you cannot go in the Hedge itſelf”), and alſo, 
in ſuch Caſe, how to take your Anples. 


It is impoſſible for you, when you have a Hedge 
to meaſure, to go at top of the Hedge itſelf; but 
if you go parallel thereto, either within or with- 
out, and make your Parallel- line of the ſame Length 
as the Line of your Hedge, your Work will be the 
e ich JJ 
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ſame. | Thus, if AB was a buſhy Hedge, to which 
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you could not conveniently come nigher to plant 
your Inſtrument than O; let him that goes to ſet 
up your Mark at B, take before he goes the Diſtance 
A ©, which he may do readily with a Wand or 
Rod; and at B let him ſet off the ſame Diſtance 


again, as to +, where let the Mark be placed for 
your Obſervation; and when the Chain bears, 


meaſure the Diſtance © +; be ſure they have re- 
ſpect to the Hedge AB, fo as that they make © + 


.equal to AB, or of the ſame Length. 


But to make this more plain: Suppoſe ABC to 
be a Field; and for the Buſhes, you cannot come 


nigher than © to plant your Inſtrument. Let him 


that ſets up the Marks take the Diſtanee n the 
Inſtrument 9, and the Hedge AB, which diſtance let 
him ſet off again nigh B, and ſet up his Mark at D ; 

: e hke- 


| 
( 
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likewiſe let him take the Diſtance between © and 
the Hedge AC, and accordingly ſet up his Mark 
at E. Then taking the Angle 4 © E, it will be the 
ſame as the Angle BAC: So do for the reſt of the 
Angles. But when the Lines are meaſured, they 
muſt be meaſured of the fame Length as the out- 
fide Lines, as the Line © d meaſured from g to 5, 
c. The beſt way therefore is for them that 
meaſure the Lines, to go round the Field on the 


Outſide thereof, although the Angles be taken 
within. | 


Hou to take the Plot of a Field or Wood, by obſer- 
ving near every Angle, and meaſuring the Diſtance 
between the Marks of Obſervation, by taking, 
in every Line, two Off-ſets to the Hedge, 


45 


Let A, B, C, D be a Wood or Field, to be thus 
meaſured, Cauſe your Aſſiſtants to ſet up Marks in 


El 


let every Angle thereof, not regarding theDiſtance from 
D; he Hedges, ſo much as the Convenience for plant- 
. | 


H ing 
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ing the Inſtrument, ſo as you may ſee from one 
Mark to another, Then beginning at © 1, take the 
Quantity of that Angle, and meafure the Diſtance 
1, 2. But before you begin to meaſure the Line, | 
take the Off- ſet to the Hedge, viz. the Diſtance © 
e; and in taking of it, you muſt make that little 
Line Oe perpendicular to 1, 2; which is eafily 
done, when your Inſtrument ſtands with the fixed 
Sights towards 2, by turning the moveable Index 
till it lie upon 90 deg. which then will direct to 
what Place of the Hedge to meaſure, as e, that 
little Line © e, ſet down in your Field-Book under 
Title Off-ſer. So likewiſe when you come to 2, 
meaſure there the Off- ſet again, viz. Of Then 
taking the Angle at 2, meaſure the Line 2,3, and il 
the Off ſets 2g, 3h. The like do by all the reſt i 
of the Lines and Angles in the Field, how many 
ſoever they be. And when you come to lay this | 
down upon Paper; firſt, as you have been taught 
before, protra& the Figures 1, 2, 3, 4. That done, 
ſet off your Off-ſets as you find them in the Field- 
Book, vis. Oe, and OV perpendicular to the Line 
1,2; allo Og, Oh, perpendicular to the Line 2, 3, 
making Marks at e, ff, g, h, and the reſt; through i 
which draw Lines that ſhall interſect each other at 
the true Angles, and deſcribe the true Bound- 
Lines of the Field or Wood. + 14 
In working after this manner, obſerve theſe two 
Things: Firſt, If the Wood be fo thick, that you 
cannot go on the Inſide thereof, you may, after 

the ſame manner, as well perform the Work by 
going on the Outſide round the Wood, : 
Secondly, If the Lines are ſo long, that you 
cannot ſee from Angle to Angle, cauſe your Afliſtant iſ 
: to 


ccc heb ale 


7 = 
' LEN 
W"'- 2 ö 
9 ; 7 
* N * . 
—_ 


Divers Ways to take the Plus of Fields. 99 © 
to fet up a Mark ſo n s You can con- 
veniently ſee it, as at n. Mea 


— TT —-V— .0S5 — 


ure the Diſtance 
On, and take the Off- ſet from n to the Hedge. 
Then at n turn the fixed Sights of the Inſtrument 
to © 1, and by that Direction proceed on the Line 
till you come to an Angle. 


This Way of Surveying is much eaſier done (though I 
cannot fay truer) by taking only 4 great Square 
in the Field; from the Sides of which the Off-ſets 


are taken. 


© F wy (> 'Z_ Od > (þ © 
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I have drawn this following Figure ſo, that at 


f once you may ſee all the Variety of this way of 
4 Working. The beſt Way indeed is to contrive 
n | 
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the Sides thereof go upon a perpendicular Line to 
any of the Angles. But if that cannot be, then 
941 H 2 perpen- 


your Square ſo, that, if poſſible, you may from 
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perpendicular Lines to the Sides may do-as well, 
as you ſee here, 1, 3, 7, 6, to be. Jo begin there- 
fore, plant your Semicircle in any convenient 
Place of the Field, for taking a large Square as at 
1; and laying the moveable Index upon go deg. 
look through the. Sights, and cauſe a Mark to be 
ſet up in that Line, as at 4: Looking alſo through 
the fixed Sights, cauſe another Mark to be ſet up; 
as at 2. Meaſure out from your Inſtruments to- 
wards either of theſe Marks, any Number of 
Chains, as from 1 to 2, 12 Chains; from 2 to 4, 
12 Chains. But as you meaſure, remember to take 
the Off: ſets in a perpendicular Line to every Angle 
or Side, if there be occaſion, as here 7, which is 
1 Chain, 5o Links; from my Stations I take an 
Off-ſet to a fide of the Hedge, and put it down ac- 
. cordingly 5 Chains, 40 Links. So at 8 J take an 
Off-ſet to an Angle, vis. 8 B, 6 Chains; which 
Off-ſet 1s at the End of 8 Chains, 30 Links in my 
firſt Line. Then ſeeing in that Line there is no 
more occaſion of Off-ſets, I meaſure on to 2, ma- 
king the Line 1, 2, 12 Chains. Then planting my 
Inſtrument at 2, I direct the fixed Sights to my firſt 
Station, and laying the Index upon go deg. I cauſe 
a Mark to be ſet up, fo as that I may ſee it through 
the Sights; and upon that Line, as I meaſure out 
12 Chains, I take the Ofi-ſets C, D 10. In like 
manner you mult do for the other Angle, Lines, 
and Off-ſets. 8 | 1 | 

And when you have thus laid out your Square, 
and taken all your Off-ſets, you will find in your 
Field- Book ſuch Memorandums as theſe, to help 
you to protra&, 1 p 
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f making it according to your Field-Book, 5 Chains. 
40 Links long. Alſo * ſecond Off- ſet upon the 
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+ The Angles 4 Right Angles. 
The Sides 12 Chains, oO Links each. 


I went round cum Sole, or the Hedges being on 
my Left-hand. 


C. L. C. L. 


In the firſt 1 1 50 Off: ſet toa Side-Line 5 40 
Line, at 8 30 Off. ſet to an Angle 6 oo 
K C. L. 

In theſecondF 3 50 Off, ſet to an Angle 6 oo 
Line, at CIO 70 Off-ſet to an Angle 5 50 

. : C. L. ; 0. . 
: " 8 10 oo Off: ſet to an Angle 5 30 
. C. L. 


6 70 Off. ſet to an Angle 1 50 


Line, at 10 80 Off- ſet to a Side 2 20 


1 Bebe IT. 4 3o Off-ſet toan Angle 4 40 


Nov to lay down upon Paper the foregoing Work, 
make firſt a ſquare Figure, whoſe Side may be 12 
Chains, as 1, 2,3, 4. Then conſidering you went 
= with the Sun, take 1, 2 for the firſt Line; and taking 
from your Scale 1 Chain, 50 Links, ſet it upon the 
Line from 1to 7: at 7 raiſe a Perpendicular, as 7, 6 


7 


3 ſame 
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1 10 8, and upon g make the perpendieular Lin 


the Perpendicular 13 G, 1 Chain, 50 Links long. 
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ſame Line, take from your Scale of equal Parts wi 
Chains, 30 Links, which ſet upon the Lihe fro 11 


8 B, 6 Chains in length. i 
For the Off-ſets of the ſecond Line, take 3 Chains 
50 Links from the Scale, and ſet it from 2 to'9 ; wif 
9 make a perpendicular Line 6 Chains long, viz 
9 C: Alſo for the ſecond Off-ſet of the ſame Line 
take 10 Chains, 70 Links, and ſet it from 2 to 10M 
at 10 make the Perpendicular 10 D, 5 Chains, „ 
Links in length. f 
For the Off- ſets of the third Line, take fron 
your Scale 10 Chains, and ſet it up from 3 to 1 
and at 11 make the Perpendicular 11 E, 5 Chains 4 
30 Links long. F 
For the Off-ſets of the fourth Line, take fron 
your Scale 4 Chains, 30 Links, and ſet it from 
to 12; and at 12 make the Perpendicular 12 F, i 
Chains, 40 Links long. Alfo take 6 Chains, 7 
Links, and ſet it from 4 to 13; and at 13 mak 


Taſth, Take 10 Chains, 8oLinks, and ſet it fron 
4 to 1; and at I, make the Perpendicular 1, % 
2 Chains, 20 Links long. | Y 
Then have you no more to do, but through th 
Ends of theſe Perpendiculars to draw the Bound 
ing-lines, remembring to make Angles where th 
Field-Book mentions Angles ; and where it men 
tions Side - lines, there to continue Tuch Side. line 
till they meet in an Angle. 4 
Although I mention a Square, yet you are nd 
bound to that Figure; for you may with the ſan 
Succeſs uſe a Parallelogram, Triangie, or any oth 
Figure, Nor are you bound to take the Off-ſets il 
. | * | | perpej 11 
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e me, v take the Plat of Fields, 10g 


>rpendicular Lines, although it be the beſt way; 
r you may take the Angles with the Index from 
wy Part of the Line. | 

This Way was chiefly intended for ſuch as were 
ot provided with Inſtruments; for inſtead of the 
AW micircle with a plain Croſs only, you may lay 
Wt a Square, the reſt of the Work being done with 
hain. | 
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uſe of that Diviſion of the Card that is numbred 
with four go* or Quadrants, 


Let ABCDE repreſent a Wood; fet your In- 
oment at A, and turn it about till through the 
ed sights you eſpy B, then ſee what Degrees in 
e Diviſion before ſpoken of, the Needle cuts; 


ins; then ſetting the Inſtrument at B, direct 
Nee Sights to C, and ſee what then the Needle cuts, 
hich let be N 74 E; meaſure BC 39 Chains, 50 
inks; in like manner meaſure every Line, and 

e every Angle, and then your Field-Book will 
Wand thus, as followeth hereunder. 
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Bow by the Help of the Needle to take the Plot of a 
W l:rge Wood by going round the ſame, and making 


J hich let be N) W, meaſure AB 27 Chains, 70 
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To lay down which upon Paper, draw parallel | 
Lines through your Paper, which ſhall repreſent 
Meridians,'or North and South Lines, as the Lines 
NS NS; then applying the Protractor (which 
ſhould be graduated accordingly with twice go De. 
grees, beginning at each end of the Diameter, and 
meeting in the middle of the Arch) to any .conve- 
nient Place of one of the Lines as to A, lay the 
Meridian Line of the Protractor to the Meridian 
Line on the Paper, and againft 7 deg. make a Mark, 
through which draw a Line, and ſet off thereon the 
Diſtance AB 28 Chains, 20 Links. Secondly, Ap- 
ply the Centre of the ProtraQor to B, and (turn- 
ing the Semicircle thereof the other way, becauſe 
you ſee the Courſe tends to the Eaſtward) make 
the Diameter thereof lie parallel to the Meridian 
Lines on the Paper, (which you may do by the 
Figures at the Ends of the Parallelogram) and a- 
gainſt 74 Degrees make a Mark, and ſet off 39 
Chains, 50 Links, and draw the Line BC; the 
like do by the other Lines and Angles, until you 
come round to the Place where you began. 4 
This is the moſt uſual Way of plotting Obſerva- 
tions taken after this manner, and uſed by moſt. 
Surveyors in America, where they lay out very 
large TraQs of Land: But there 1s another Way, 

though more tedious, yet ſurer; (I think firſt 

made publick by Mr. Norwood) whereby you 

may know before you come out of the Field, whe- 

= ther you have taken your Angles, and meaſured 

= the Lines truly or not; and is as followeth : 

= When you have ſurveyed the Ground as above 

directed, and find, your Field-Book to ſtand as be- 
fore; caſt up what Northing, Southing, Eaſting or 
ö | | Weſting 
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Weſting every Line makes; that is to ſay, How 
far at the End of every Line you have altered your 
Meridian, and what Diſtance upon a Meridian 
Line you have made. As for Example: Suppoſe 
AB was the Side of a Field meaſured to be 20 
Chains, NS a Meridian Line, the Angle CAB 


North 20 deg. Eaſt. The Buſineſs is to find the 
Length of the Line AC, which is called the North- 
ing, or the Difference of Latitude; alſo the Length 
of the Line CB, which is called the Eaſting, or 
Difference of Longitude; which you may do in- 
differently true by laying them down thus upon 
Paper. But paſſing this and the Guwnter's Scale, 
the only way 1s by the Tables of Sines and Loga- 
rithms, where the Proportion is this: | 
As Radius or Sine of go Degrees, viz. the right 
Angle C is to the Logarithm of the Line AB 20 
Chains; 1 
So is the Sine of the Angle CAB 20 Degrees to 
the Difference of Longitude CK 6 Chains, 80 
Links. ag e ot we | 
. Secondly, To find the Difference of Latitudes, 
or the Line AC, fay, 8 
As Radius is to the . Ae of the Line AB 
20 Chains, ſo is the Sine Complement of the Angle 
at A to the Logarithm of the Line AC 18 Chains, 


Example 


1 us" 
. 
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Example of the foregoing Fignre. 


In the precedent Figure, I find in my Field- 
Book the firſt Line to run N. W. 7 Degrees, 28 
Chains, 20 Links; now to find what Northing, 
and what Weſting is here made, I ſay thus: 


, 


2 een 
Is to t arithm e Line 2 
5 8 FEED F 1,450249 
So 1s the Sine of the Angle from hes. 0858 

1 14 ** 7 r Ning 9.085894 
To the Logarithm of the We 31. * 
| Chains, 43 Liaks, F 10,5361 43 

ks ol Again, 
As Radius | | 10, 0 


Is tothe Logarithm 28 Chains, 20 Links 1, 450249 
So is the Sine Complement of? Degrees 9,9967517 


| — 
To the Logarithm of the Northing . 

87 Chains, 99 Links hs 1, 164780 
f And having thus found the Northing and Weſt- 
ing of that Line, I put it down in the Field- Book 
= againſt the Line under the proper Titles N. W. in 
uke manner I find the Latitude and Longitude of 
all the reſt; and having ſet them down, the Field - 
Book will appear thus | 


Lines 
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This done, add the Northings together, alſo all 


the Southings, and ſee if they agree; alſo all the 
Eaſtings and Weſtings; and if they agree likewiſe, 

then you may be ſure you have wrought truly, 
oꝛherwiſe not. Thus in this Example the Sum of 


the Northings is 45 Chains, 41 Links; fo likewiſe 


is the Sum of the Southings; alſo the Sum of the 
Eaſtings is 43 Chains, 92 Links, ſo is the Sum of 


the Weſlings: therefore, Ifay, | have ſurveyed that ” 


Piece of Land true. 
But becauſe this Way of caſting. up the North- 


ing, Southing, Eaſting or Weſting of every Line, 


may ſeem tedious and troubleſome to you ; I have, 
at the End of this Book, made a Table, wherein 
by Inſpection only, you may find the Longitude 


and Latitude of every Line, what Quantity of 


Degrees ſoever it is ſituated from the Meridian. 

Another Way of plotting the foregoing Piece of 
Ground according to the Table in the Field- Book 
Ff NS, E W, is as followeth : 


— 1 
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. .Drawa Line at adventure, as the Line nO AS » 
for a Meridian Line; then beginning in any place 
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of that Line, as at A, ſet off the Northing of the 
firſt Line, as from A to O 1, viz. 27 Chains, 9 
Links; then taking with your Compaſſes the Welk. 
ings of the ſame Line, viz. 3 Chains, 43 Links; 
ſet one Foot in © 1, and with the other make the 
Arch 2a; next take the length of your firſt Line, 
as you find 1t 1n the Field-Book, viz. 28 Chains, 
20 Links; and ſetting one Foot of the Compaſſes 
. 75 a In 
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in A, with the other croſs the former Arch 24 
with another, vis. BI, and in the Interſection of 
thoſe Arches, viz. at B, is your ſecond Angle. 

Then through B draw another North and South 
Line parallel to the firſt, as nBS is parallel to 
NAS; and taking with your Compaſſes the North- 
ing of the ſecond Line, viz. 10 Chains, 89 Links, 
ſet it up on the Line from B to © 2 ; take alſo the 
Eaſting of the ſame Line, viz. 37 Chains, 97 Links; 
and ſetting one Foot of the Compaſſes in © 2, with 
the other ſweep the Arch cc; alſo take with your 
Compaſſes the length of the ſecond Line, vis. 3 
Chains, 50 Links; and ſetting one Foot in B, 3 | 

the former Arch with the other to 4d; and that 
Interſection is your third Angle, viz. C. 
It would be but Tautology in me to go round 
thus with all the Lines; for by theſe two firſt you 
may eaſily conceive how all the reſt are done. But 
let me put you in mind when you ſweep the Arches 
for the Eaſting and Weſting, to turn your Com- 
paſſes the right way, and not take Eaſt for Weſt, 
and Weſt for Eaſt. 

Nor can I commend to you this Way of Plotting, 
the former being as true, and far eafier ; yet when 
you plot by the former Way, it is very good for 
you to Ir your Work by the Table of Diffe- 
rence of Latitude and Longitude before you be- 

gin to protract; and when you find your Field- 
Bock true, you may lay it down upon Paper, 
which way you think the eaſieſt. N 
To conclude this Chapter or Section, I ſhall in 

the next place ſhew you, how to take the Plot of a 
Field by the Chain only, uſing no other Inſtru-i 
ment in the Field; and that after a better manner 
than hitherto has been taught. Firſt 
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'- Firſt therefore I ſhall ſhew you how to take the 
Quantity of an Angle by the Chain; (which well 
underſtood) there need be no mare required: For 
the Buſineſs of a Surveyor in the Field, is no more 
but to meaſure Sides and take Angles; I mean for 
telling the Quantity of any Field or Piece of Land, 
as how many Acres 1t contains, or the like. 


How by the Chain only to take an Angle in the Field. 


Firſt meafure along the Hedge AB, any ſmall Di- 
ſtance, as A two Chains; alſo meaſure along the 
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Hedge AC what Number of Chains you pleaſe, no 
matter whether they be equal to the former or not; 
as A3 two Chains: Next meaſure the Diſtance 2, 
, viz, 1 Chain, 68 Links; and then have you done 
in the Field. To plot which, draw the Line AB 
at adventure, and ſet off 2 Chains from A to 2; 
then take with your Compaſſes the Diſtance Az, 


2 Chains, and ſetting one Foot in A, deſcribe the 
Arch 2, 3; take alſo with your Compaſles the Di- 
Nance 2, 3, viz. 1 Chain, 63 Links; and ſetting 


one Foot in 2, with the other croſs the former 
Arch ; through which Croſs draw the Line AC; 
which with AB will make an Angle equal to the 
Angle in the Field. 


But the more eaſy and ſpeedy Way is to take but i 
one Chain only along the Hedges; as in the forego- 
ing Figure, I ſet a ſtrong Stick in the very Angle A, 


I. 


and putting the Ring at one end of the Chain over 


it, I take the other end in my Hand, and ſtretch out 


the Chain along the firſt Hedge A B, and where it 
ends, as at 5, I ſtick down a Stick; then I ſtretch the i 


Chain alſo along the Hedge AC, and at the end 


thereof ſet another Stick, as at 4; then looſing my 


Chain from A, I meaſure the Diſtance FE 0: which 1 


is 74 Links, which is all that I need note down in my 


Field-Book for that Angle; and now coming to plot 
that Angle, I take firſt from my Scale the Diſtance of 
one Chain, and placing one Foot of the Compaſſes in 
any part ofthe Paper, as at A,I deſcribe the Arch 4555 


then I take from the ſame Scale 74 Links, and ſet it 
off upon that Arch, making Marks where the Ends 
of the Compaſſes fall, as at 4, 5. Laſtly, From A; 
through theſe Marks I draw the Line AB, and AC, 
which conſtitute the former Angle : Remember to 


7881 LS plot 


Divers Ways to take the Plots of Fields. 113 
lot your Angles with a very large Scale; and you 
27 * off your Lines with a ſmaller. | . 


I will give 12 two Examples of this Way of 


eg and then 0 you to your own Pra- 
Rice, F irſt, 


How by the Chain only to Survey a Field by going 
round the Same. 


* 
* 
*. 


s | 


— 


x 
; 


CY ! 


— od 


olg 8 F 7 N 
Let A 801 D EF be the Field; aud beginning at at 
Ai in the very Ante, og ae a Staff through the 

great 


Az 
o N b 
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AF the other End falls; as ſuppoſe at 2, there ſet 


Sides found the Field. But leſt you be at a Non- 9 
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great Ring at one of the Ends of your Chain, and 

taking the other End in your Hand, ſtretch out the 
Chain in length, and ſee in what Part of the Hedge 


up a Stick; and do the like by the Hedge AB, and 
ſay there the Chain ends at (2) alſo: Meaſure the 
neareſt. Diſtance between à and a, which let be'1 
Chain, 60 Links; this note down in your Field- WF 
Book: Meaſure next the length of the Hedge AB, e 
which is 12 Chains, 50 Links; note this down al- 
ſo in your Field- Book. Next, coming to B, take 

e as you did the Angle A, 
and meaſure the Diſtance BC: After this manner 
you muſt take all the Angles, and meaſure all the 


plus at D, becauſe this is an outward Angle, thus 
yoy:.muſt do; Stick a Staff down with the Ring 
of the Chain round it in the very Angle D, then 
taking the other End of the Chain in your Hand, 
and ſtretching it at length; move yourſelf to and 
fro, fill you perceive yourſelf ina direa Line with 
the Hedge DC, which will be at G; where ſtick WM 
down an Arrow, or one of your Surveying-Sticks; 
then move round till you find yourſelf in a direct 
Line with the Hedge DE; and there, the Chain 
ſtrqched, out at length, plant another Stick, as at 
H; then.meaſure the neareſt Diſtance, HG, which 
. Istibe x*Chain, 43 Links; which note down in 
12 Book, and proceed on to meaſure the 
ine DE; but in your Field-Book make ſome 
Mark againſt P, 4 


this Fou, muſt = 
y 0 @ 90 
5 


13918 
; — 


/ 
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che Angle 4Dd. I made this outward Angle 
oere on purpoſe to ſhew you how you muſt Sur- 
ey a Wood, by going round it on the Outſide, 
where you muſt take moſt of the Angles, as here 
8 vou do D. | 5 
=_ Having thus taken all the Angles, and meaſured 
ll the Sides; the next thing to be done, is to lay 


own upon Paper, according to your Field-Book : 


Wich you will find to ſtand thus: 
_— . QPO 
1 
: 1 = * . 
1 * 8 
4 4? 3 3 8 Q — 
i 1 
WW 
1. 6. JET. 13 . 26 
1B . 1. 84 JBC. 23. 37 
IC. EQ CD. I9 . 30 
. 4377 DE. 20. oo 
2 E. 0. 80: ETF. 29 . 00 
Foraſmuch now as it is convenient that the Angles 


e made by a greater Scale than the Lines are jaid 
own with ; Lhave therefore, in this Figure, made 
Ihe Angles by a Scale of one Chain in an Inch, and 
1 id down the Lines by a Scale of ten Chains. in one 
Inch. But to begin to plot, take from your Scale one 
Chain; and with that Diſtance, in any convenient 
aace of your Paper, as at A, ſweep the Arch 4, a; 
een from the ſame large Scale, take off 1 Chain, 
s Links, and ſet it upon that Arch, as from à to 
RF; and from A draw the 5 through 4 and a, 

. 2 ; as 


” - j 2 N 3 = wid. . * . „ 
9 4 * . \ 2 M : my 
| : As . > ; % F FS ” 
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as the Lines AB, AF: Then repairing to your 
ſhorter Scale, take from thence the firſt Diſtance, 


vix. 12 Chains, 50 Links; and ſet from A to B, 
drawing the Line ABB. 


Secondly, Repairing to B, take from your large 
Scale 1 Chain, and ſetting one Foot of the Com- 
paſſes in B, with the other make the Arch 55; al- 
fo from the ſame Scale take your Chord- line, vis. 
i Chain, 84 Links, and ſet it upon the Arch 5b, 
one Foot of the Compaſſes ſtanding where the Arch 
interſects AB, the other will fall at b; then thro' il 
b draw the Line BC; and from your ſmaller Scale 
ſet off the Diſtance BC, 23 Chains, 37 Links; 
which will fall at C, where the next Angle muſt 
be made. After this manner proeeed on accord- 
ing to your Field-Book, till you have done. 
And here mark, That you need neither in the 
Field, nor upon the Paper, take notice of the An- 
gle F, nor yet meaſure the Lines EF and AF; for 
if you draw thoſe two Lines through, they will 
interſect each other at the true Angle F: However, 
for the Proof of your Work, it is good to meaſure 
them, and alſo to take the Angle in the Field, 
I muſt not let flip in this place the uſual Way 
taught by Surveyors, for the meaſuring of a Field 
by the Chain only; as true indeed as the former, 
but more tedious, which take as followeth. i 


The common Way taught by Surveyors for raking the 1 | 
Plot of the foregoing Field. 2 NY 


Becauſe I will not confound your Underſtanding WF 


placed the ſame. F irſt, Meaſure round the Fi 
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and note down in your Field-Book every Line 
thereof, as in this Field has been before done. 


= 
CY 
* 4 Ge 
1... ry 9 
#1 * 
> 4 
4 « i 
g * 


wk 


23 

4 - Secondly, Turn all the Field into Triangles, as 
eginning at A, to meaſure the Diagonal A C, AD, 
BE, and note them down; then is your Field 4 
rrned into four Triangles, and the Diagonals are 


AC 


8 
nz 
| 

6 
1 


13 


un 0 C g 9 | 
- 7 * = * 14 
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* 4 0 2 


8 3 th 

— 2 ti. 
7 4 
AC. 33. 70 | * 
AD 25. 5 Nut 
AE . 45 . 40 


To plot which, firſt draw a Line at adventure 
as the Line AC, and ſet off thereon 33 Chains, 7008 
Links, according to your Field-Book, for the Di: 
gonals; then taking with your Compaſſes helen 
of the Line AB, vir, 12 Chains, 50 Links, ſer one 
Foot in A, and with the other deſcribe the Arch 424 


0 
alſo take the Line BC, vis. 23 Chains, 37 Line 
and ſetting one Foot in C, with the other deſcrib 
the Arch cc, cutting the Arch aa in the Point BW 1 
then draw the Lines AB, CB, which mall be teh * 
two Bound - lines of the Field. nei 
Secondly, Take with your Compaſſes the tra Dane 
of the Diagonal AD, viz. 25 Chains, 70 Links, and ne 
ſetting one Foot of the Compaſſes in A, with the Hp? 
ther deſcribe the Arch, as 1, d; alſo taking the Lin b 8 
CD, viz. 19 Chains, 30 Links, ſet one Foot in lf | 
and with the other deſcribe the Arch ee, cutting A» 
the Arch dd in the Point D, to which lncerſedtin Hay 
draw the Line CD. > A 
Thirdly, Take with your Compaſſes the engl =. 
of the Diagonal A E, viz. 45 Chains, 40 = Doe 
and ſetting one Feot in A, with the other deſcribWd 


gn Arch,as tf alſo take the Line DE, 20 Chain at 
1 


and therewith croſs. the former Arch in the Poinl 1 im 
E, to which draw the Line DE.. 1 
Next 


Pg 
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Laſtly, Take with your Compaſſes the length of 
te Line AF, vis. 31 Chains, 50 Links; and ſet- 
ting one Foot in A, deſcribe an Arch, as II. Al- 
ſo take the length of the Line E F, viz. 29 Chains, 
Woo Links; and therewith deſcribe the Arch h bh, 
Ww hich cuts the Arch II in the Point F; to which 
Point draw the Lines AF and EF, and ſo will you 
ave a true Figure of the Field. 

I have ſhewed you both Ways, that you may 
ake your Choice. And now I proceed to my ſe- 
ond Example promiſed. 


ow to take the Plot of a Field at one Station, near 


the Middle thereof, by the Chain only. 


Let ABCDE be the Field, © the appointed 
lace, from whence by the Chain to take the Plot 
hereof. Stick a Stake up at © through one Ring of 
he Chain, and make your Aſſiſtant take the other 
nd, and ſtretch it out. Then cauſe him to move 
p and down, till you eſpy him exactly in a Line 
Netween the Stick and the Angle A; there let him 
Nett down a Stick, as at 2, and be ſure that the Stick 
be in a direct Line between © and A; which you 
ay eaſily perceive by ſtanding at O, and looking 

© A. This done, cauſe him to move round towards 
; and at the Chain's end, let him there ſtick 
oon another Stick exactly in the Line between © 
ved B, as at b. Afterwards let him do the ſame at 
at 4, and at e; and if there were more Angles, let 
ug im plant a Stick at the End of the Chain in a 
Int Line between © and every Angle. In the 
Next place meaſure the nigheſt Diſtance between 


1 warns I 4 n 


. * * . _ 
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Stick and Stick, as ab, 1 Chain, 26 Links; 4c, 
1 Chain, 6 Links; c d, 1 Chain, 0 Link; de, "M 
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x Chain, 20 Links; and put them down in Jo 4 
Field-Book accordingly. Meaſure alſo the Diſtan- 
ces between © and every Angle, as OA, 18 Chains 
10 Links; OB, 15 Chains, o Links, c. all which 
put down, your F ield-Book vin appear thus. 4 
Subte x 


1 


0 


of 
"x 
A 


. . * 0 
1 { 
- 

7 

* . 


* a * 
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. : OA. 18. 105 
| cab 1. 26 S ORs 


. be 1 o Pig )© B. 15 + 0 


Hor to plot the former Obſervations. 
8 Take from a large Scale 1 Chain, and ſetting 
ne Foot of the Compaſſes in any convenient place 
Mf the Paper, as at ©, make the Circle abcde, 
ven taking for your firſt Subtendent, or Chord- 
ine, 1 Chain 26 Links, ſet it upon the Circle, as 
rom 4 to Bj. From © through à and b draw Lines, 
Ks ©A, © B, which be ſure let be long enough. 
hen take your ſecond Subtendent from the ſame 
Mrge Scale, viz. 1 Chain, 6 Links, and ſet it upon 
Ie Circle from 5 to c, and through c draw the 
ine OC. When thus you have ſet off all your 
ubtendents, and drawn Lines through their ſeve- 
1 Marks, repair to a ſmaller Scale; and upon the 
ines drawn, ſet off your Diagonal or Centre-lines, 
vou find them in the Field-Book : So upon the 
ine © 4 you muſt ſet off 18 Chains, 10 Links, 
"Waking a Mark where it falls, as at A: Upon the 
ine S5, 15 Chains, o Links, which falls at B; 
Id fo by all the reſt. Laſtly, Draw the Lines 
our B, BC, CD, & c. and the Work will be finiſhed. 
an- lt would be but running things over again, to 
ns, ew you how after this manner to ſurvey a Field 
ch two or three Stations, or in any Angle thereof, 
gc. For if you well underſtand this, you cannot 
en- ignorant of the reſt, HA. 
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How to caſt up the Contents of a Plot of Land. 


FT Aving by this time ſufficiently ſhewed you 

how to Survey. a Field, and lay down a 

true Figure thereof upon Paper; I come in the next 

place to teach you how to caſt up the Contents 

thereof; that is to ſay, to find out how many A- 
cres, Roods and Perches it containeth. And firſt 


| 
Of the Square and Parallelogram: 
Weener eee, — 


| >» | 
þ 


U 
—— ?r3——— of — — — 


Jo caſt up either of which, multiply one Side 
by the other, and the Product will be the Content. 


:B'XA M PLE 
Let A be a true Square, each Side being 10 
Chains; multiply 10 Chains, o Links, by 1oChains, 
o Links, facit 10]00000; from which I cut off the 
five laſt Figures, and there remains juſt 10 Acres 
for the Square A. - * 
* ö | Again, 


How io caſt up the Contents, &c. 12% | 
Again; In the Parallelogram B, let the Side 4b 
or cD be 20 Chains, 30 Links; and the Side ac or 
bD, 10 Chains, o Links: Multiply 250 20 Chains, 
50 Links, by ac 10 Chains, o Lanky, faci 20|50000; 
from which cutting off the laſt Figures, remains 
20 Acres. Then if you multiply the Figures cut 
off, viz. 50000 by 4, facit 200000; from which 
cutting off five Figures, remains 2 Roods; and if 
any thing but ooo had been left, you muſt have 
multiplied again by 40; and then cutting off again 
five Figures, you would have had the odd Perches: 
See it done hereunder. | 

I need not have multiplied 
oo by 40; for I know 40 times 
Nothing 1s nothing; but only 
to ſhew you in what Order the 
Figures will ſtand when you 
have odd Perches, as preſently : 
we ſhall light on. So much 1s - 
the Content of the long Square — 
B, viz. 20 Acres, 2 Roods, 

oo Perch. 


Of TRIANGLES. 


The Content of all Triangles are found, by mul- 
tiplying half the Baſe by the whole Perpendicular, 
or the whole Baſe by half the Perpendicular; or 
otherwiſe, by multiplying the whole Baſe and 
whole Perpendicular together, and taking half that 
Product for the Content. Either of theſe three 
Ways will do, take which you pleaſe. 


ETA N- 
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| amn 4 the 
2 ＋ 4 M P L E. 
95 * Triangle A, the Baſe ab is 10 Chains, 


>; © Links; the Perpendi- 
cular ch, 13 Chains, 70 


Links : the half of which 
15 6 Chains, 85 Links; 


which multiplied by 10 
Chains, oo Links, facit 


685000; from which cut- 
ting off five Figures, there 
is left 6 Acres. Then mul- 
tiplying the Remainder 
by 4, facit 340000; from 
which taking five Figures, 

remains 3 Roods. Again, 
the five Figures cut off 
multiplied by 40, makes 
1600000; from which 
taking five Figures, leaves 
16 Perches. See the O- 


5 peration. 


6, 85 
10,00 


Acres 6]85000 dy 


Roods — 3140000 
40 


Perches 1600000 
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Contents. of. à Plot of Land. Tas 
So likewiſe in the Triangle B, the Perpendien- 
lar ab is 13 Chains, 70 Links; which multiplied - 
by half the Baſe, will give the ſame Content, : 
Alſo in the Triangle C, if you multiply half the 
Baſe E d by the Perpendieular c F, the Product will 
be the Content of the Triangle. 

And here note, that you are not confined to any 
Angle; but you may let fall your Perpendicular 
from what Angle you pleaſe, taking the Line on 
which it falls for the Baſe. Thus in the Triangle 
A, if from 6b you let fall a Perpendicular, take #1 
and the half of 2c for finding the Content. Alſo 
in the Triangle C, you may from E let fall your 
Perpendicular, altho' it falls without the Triangle; 
and the half of EG, and the whole of c d, ſhall be 
the true Content of the Triangle C; but then you 
muſt remember to extend the Baſe- line c . 
Remember this; All Triangles having equal Ba- 
ſes, and lying between parallel Lines, are of the 
ſame Content; ſo the Triangles ABC havingequal 
Baſes, and lying between the Lines EC and Gb, 
are therefore of the ſame Content. 


To find the Content of a Trapezia. 


Draw between two oppoſite Angles a ſtrait Line, 

as AB; then is the Trapezia reduced into two | 
Triangles, viz. ABC and ABD, which you may 
meaſure as before taught, and adding their Pro- 


ducts together, you will have the true Content of 


the Trapezia. Or a little ſhorter, thus: 
eee 


Take 


— — 
- 


— oy 
© 


1326 


- . 
s.% 
* * * 


How Yo af up the Contents 
Take the length of the Line AB, which let be 


37 Chains. 0 Links; take 1 the length oe the 


* 
ti) 1 


Perpertlicylar- De, whith U be be 7 Chains. 40 
Links; alſo Cd, 4 Chains, 80 Links add the two 
Perpendiculars Mer f and they make 12 Chains, 
20 Links; which multiply by half the common 
Baſe AB, 18 Chains, 50 4 and the Product is 
22 Apres, 2 Rood, 11 Perch, as appear by the O- 


peration hereunder. 
Half the common Baſe AB 18,50 
The Sum of the two Perpendiculars 12, 20 
37000 
3700 
1850 
5 * RT | A 22]57000 
ONT © #24 | 
Jrarts ar Of T1 ' 4 
VE 
10 3 | | | 40 
* Perches 1120000 
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Flos to 620 the Cent F an irreghlay P 25 

— ling of many 4.5 and | we 5 Q118 
| INT ::;* 

To db this, ou muſt firſt by drawing 1 
from Angle to * reduce all the Plot into Tra- 
pezia's and Triangles; after which meaſure eve 
Trapezia and Triangle ſeverally, and adding their 
Contents all together, you will have the true Con- 
tent of the whole Plot. 


— TT _ 
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In the and Figure ABCDEFGHI, draw 
the Line AD, which cuts off the Trapezia K; 
alſo the Line AG, which cuts off the Trapezia L. 
And laſtly, the Line GE, which makes the Tra- 
pezia M, and the Triangle N, ſo is the whole Plot 
reduced into' the three Trapezia s K, L, M, and the 
Triangle N: all which I meaſure as before taught, 
* put them down as hereunder. 


The Trapezia K contains 
The Trapez1a.L contains 
The Trapezia M contains 


| The Triangl N contains C2 22:24 
The eee the JE T4 85 : 2 5,30 


By which you find the whole plot to contain 85 
'F Acres, 2 Rood, 30 Perches. af 

If the Sides - the Plot had bee ngiven i in Per 
hey! ards, Feet, or any other Meaſure, you muff 
| ſti caſt up- the Content after this manner, and the 
| your Product-will be Perches, Yards, c. To turij 
which into Acres, Roods and Perches, I hade oY 
ly treated of in the Beginning of this ook. 
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How to find the Content of a Circle, or RE Portion Z 
thereof. | 


To find the Content of he whole Circle, it i 
convenient, that firſt you know the Diameter an 


Circumference thereof; one of which being en to 
5 t 


„„ — 
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v the other is eaſily found; for as 7 is to 22, ſo is 

rs the Diameter to the Circumference; and as 22 is 
to 7, ſo is the Circumference to the Diameter. 


In this annexed Figure, the Diameter AgB is 2 
Chains, or 200 Links; which multiplied by 22, 


and the Product divided by 7, gives 6 Chains, 28 
Links, and ſomething more for the Circumference. 
Now, to know the ſuperficial Content, multiply 
Whalf the Circumference by half the Diameter, the 
Product will be the Content: Half the Circunife- 
-Fence is 3 Chains, 14 Links; half the Diameter, 
Chain, o Links: which multiplied together, the 
Product is 3,1400 ſquare Links, or 1 Rood, 16 
Perch, the Content of the Circle. Again; 


y the Diameter only to find the Content: 
As 14 is to 11, ſo is the Square of the Diameter 
to the Cofttent. The Square of the Diameter 1s 

| 40000, 


* 


* 


%; 
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40000, which multiplied by 11, makes 440000; 
which divided by 14, gives 31428, or 1 Rood, 14 


Perches, and ſomething more for the Content. 


How to meaſure the Superficial Content of the 
Section of a Circle. 


Multiply half the Compaſs thereof by the Se- 
midiameter of the Circle, the Product will an- 
{wer your Deſire; 

In the fotegoing Circle, I would know the Con- 
tent of that little Piece DCB; the Arch DB is 78 
Links ; the half of it 39 4; which multiplied by 
1 Chain, o Links, the Semidiameter gives 3925 
ſquare Links, or 6 + Perches. 


How to find the Content of a Segment of a Circle 


without knowing the Diameter. 


Let EF G be the Segment, the Chord EF is 


1 Chain, 70 Links, or 170 Links, the Perpendi- 


cular GH 50 Links; now multiply + of the one 
by the whole of the other, the Product will be the 
Content; the two Thirds of 170 is the neareſt 
I 13, which multiplied by 50, produces 5650 ſquare 
Links, or 9 Perches. 


How to find the Superficial Content of an Oval, 


'The common Way is to multiply the long Dia- 
meter by the ſhorter, and obſerve the Product; and 
then, as if you were meaſuring a Circle, ſay, 


5 As 
, * * 
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As 14 to 11, fo the. ſaid Product to the Content 
of the Oval; but this is not exact: A better Way 


18 
As I, is to the Length of the Oval, ſo is the 
Breadth to the Content, or nearer, as 1, 27324 to 


the Length, ſo the Breadth to the Content. 


How to find the Superficial Content of Regular Po- 
Iygons ;, as Pentagons, Hexagons, Heptagons, &c. 


Multiply half the Sum of the Sides by a Per- 
pendicular let fall from the Centre upon one of the 
Sides, the Product will be the Area or ſuperficial 
Content of the Polygon. In the following Penta- 
gon the Side BC is 84 Links, the whole Sum of the 
five Sides there fore muſt — 
be 420, the half of which N 
is 210; which multiplied 
by the Perpendicular AD 
56 Links gives 11760 
ſquare Links for the Con- 
tent, or 18 Perches of | > 
a Perch, almoſt 19 Per- Y_—_— 
ches. | 6 

I have been ſhorter about theſe three laſt Figures 
than my uſual Method, becauſe they very rarely 
fall into the Surveyor's way to meaſure them in 


Land, though indeed in broad Meaſure, Paving, 
c. often. 


_ CHAP. 


C HAP. VIII. 


Of laying out new Lands; very -uſeful for 
Surveyors, in his Majeſty's Plantations in 
America. $: Wy 


ä 8 —_—C}J. 
—— 


8 


A certain Quantity of Acres being given, how to 


lay out the ſame in a ſquare Figure. 


NNEX to the Number of Acres given 5 
Cyphers, which will turn the Acres into 
Links; then from the Number thus increaſed ex- 


tract the Root, which ſhall be the Side of the pro 
poſed Square. 


EXAMPLE. 


Fo. [01 — 4 


5 


Suppoſe the Number given be 100 Acres, whicl 
I am to lay out in a ſquare Figure; I join to thi 8 
100 5 Cyphers, and then it is 160,00000 ſquare Links Hu, 
the Root of which is 3162 neareſt, or 31 Chain 


| en 
62 Links, the length of one fide of the Square. | 


by 


. 

If I were to cut out of a Corn- Field one ſquaſ 
Acre, I add to 1 five Cyphers, and then is 
1000; the Root of which is 3 Chains, 16 Lin 
and ſomething more for the Side of that Acre. 
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Of laying out New Lands. 133 


How to lay out any given Quantity of Acres in 4 
Parallelogram; whereof one Side is given. 


. Turn firſt the Acres into Links, by adding, as 
before, 5 Cyphers ; that Number thus increaſed _.. 
divide by the given Side, the Quotient will be tage 
other Side. 


EXAMPLE. 


It is required to lay out 100 Acres in a Paralle- 
logram, one Side of which ſhall be 20 Chains, 
o Links; firſt to the 100 Acres I add 5 Cyphers, 
and it is 100,00000; which I divide by 20 Chains, 
o Links; the Quotient is 50 Chains, o Links, for 
the other Side of the Parallelogram. 


to 
EX- | 
ro How to lay out a Parallelogram that ſhall be 4, 5, 


6, or 7, &c. times longer than it is broad. 


In Caralina, all Lands lying by the Sides of Ri- 
. Wvers, except Seigniories or Baronies, are (or ought, 
hic by Order of the Lords Proprietors to be) thus 
ö th Baid out. To do which, firſt, as above taught, 
inks urn the given Quantity of Acres into Links, by 


. 
, 
0 


aw Wnnexing 5 Cyphers; which Sum divide by the 
ure. Number given for the Proportion between the 
Wength and breadth, as 4, 5, 6, 7, &c. the Root of 
he Quotient will ſhew the ſhorteſt Side of ſuch 


(qual Parallelogram. 
15 
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Of laying out New Lands. 
EXAMPLE. 


Admit it were required of me to lay out 100 
Acres in a Parallelogram, that ſhould be five times 
as long as broad: Firſt, to the 100 Acres I add 5 
Cyphers, and it makes 100,00000 ; which Sum! 
divide by 5, the Quotient is 20000; the Root 


of which is neareſt 14 Chains, 14 Links; and that, 
I fay, ſhall be the ſhort Side of ſuch a Parallelo- 


gram; and by multiplying that 1414 by 5, ſhews | 


me the longeſt Side thereof to be 70 Chains, 70 
Links, 


How to make a Triangle that ſhall contain any Num- 
Ber of Acres, being confined to a certain, Baſe. 


Double the given Number of Acres, (to which 
annexing firſt five Cyphers) divide by the Baſe, 
the Quotient will be the Length of the Perpendi- 
cular. | | 


EFYAMPLE. 


Upon a Baſe given that is in length 40 Chains, 
o Links; I am to make a Triangle that ſhall con- 
tain 100 Acres, Firſt, I double the 100 Acres, 
and annexing five Cyphers thereto, it makes 
200,00000; which I divide by 40 Chains, o Links, 
the limited Baſe; the Quotient is 30 Chains, 
o Links for the height of the Perpendicular, As 
in this Figure, AB is the given Baſe 40; upon 
any Part of which Baſe I ſet the Perpendicular 
50, as at C; then the Perpendicular is CD. 

| | | There- 
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Of laying out. New Lands. 135 
Therefore-I draw the Lines DA, DB, which 
makes the Triangle DAB to contain juſt 100 A- 


cres, as required. Or if Thad ſet the Perpendi- 
cular at E, then would E F have been the Perpen- 


dicular 50; and by drawing the Lines FA, F B, I 
ſhould have made the Triangle FAB, containing 
100 Acres, the ſame as DAB. | | 

If ydu conſider this well when you are laying 
out a new Plece of Land, of any given Content, 
in America, or elſewhere, although you meet in 
your way with 100 Lines and Angles; yet you 
may, by making a Triangle to the firſt Station you 
began at, cut off any Quantity required, 


K 4 How 


1 36 Of taying out New — 


2 to find the Length of the Dianeter of a Circle, 
hieb ſhall contain any Number of Acres required. 


Sav. As 11 is to 14, fo will the Number of A- 


cres g.ven be to the Square of the Diameter of the 
Circle required. 


EXAMPLE. 


What is the length of the Diameter of a Circle, 

whoſe ſuperficial Content ſhall be 100 Acres? Add 
five Cyphers to the 100, and it makes 100,00000 
Links; which multiply by 14. facit 140000000 , 
which divided by 11, gives for Quotient 12727272, 
the Root of which is 35 Chains, 67 Links, and 
better, almoſt 68 Links: And ſo much ſhall be 
the Diameter of the required Circle. 
1 might add many more Examples of this Na- 
ture; as how to make Ovals, Regular Polygons, 
and the like, that ſhould contain any aſſigned 
Quantity of Land. But becauſe ſüch things are 
merely for Speculation, and ſeldom or never rorne 
in Practice, Jat preſent omit them. 


0-4? I 
« Of REDUCTION. 


—— 


How to reduce a large Plot of Land or Map into a 
leſſer Compaſs, according to any given Proportion; 
or, è contra, how to enlarge one. 


HE beſt Way to do this, is, if your Plot be 
not over-large, to plat it over again by a 
ſmaller Scale: But if 1t be large, as the Map of a 
County, or the like, the only way is to compaſs in 
the Plot firſt with one great Square; and after- 
wards to divide that into as many little Squares 
as you ſhall ſee convenient. Alſo make the ſame 
Number of little Squares upon a fair Piece of Pa- 
per by a leſſer Scale, according to the Proportion 
given. This done, ſee in what Square, and Part 
of the ſame Square, any remarkable Accident 
falls, and accordingly put it down in your leſſer 
Squares; and that you may not miſtake, it is a 
good way to number your Squares. I cannot make 
it plainer, than by giving you the following Ex- 
ample, where the Plot AB CD, made by a Scale 
of 10 Chains in an Inch, is reduced into the Plot 
EF GH, of 30 Chains in an Inch. 


There 
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Reduction of Land. 
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Reduction of Land. 139 
There are ſeveral other Ways taught by Survey- 


ors for reducing Plots or Maps, as Mr. Rathborn, 
and after him Mr. Holeell, adviſeth to make uſe of 


a Scale or Ruler; having a Centre Hole at one 


End, thro' which to faſten it down on a Table, ſo 
that it may play freely round, and numbred from 
the Centre-end to the other with Lines of equal 
Parts. The Uſe of which is thus: Lay down up- 
on a ſmooth Table the Map or Plot that you would 
reduce, and glew it with Mouth-glew faſt to the 
Table at the four Corners thereof, Then taking 
a fair piece of Paper, about the Bigneſs that you 
would have your reduced Plot to be of, and lay 
that down upon the other; the middle of the laſt 


about the middle of the firſt. This done, lay the 


4 


Centre of your Reducing-Scale near the.Centre of 
the white Paper, and there with a Needle through 
the Centre make it faſt ; yet ſo, that it may play 
eaſily round the Needle. Then moving your Scale 
to any remarkable thing of the firſt Plot, as an 
Angle, a Houſe, the Bent of a River, or the like; 

ſee againſt how many equal Parts of the Scale it 
ſtands, as ſuppoſe 100 ; then taking the x, the , the 
or any other Number thereof, according to the 
Proportion you would have the reduced plot to 


bear, and make a Mark upon the white Paper a- 


aainſt 50, 25, 33 Cc. of the ſame Scale: 451 thus 
urning the Scale about, you may firſt reduce all 


4 the outermoſt Parts of the Plot. Which done, 
you muſt double the leſſer Plot, firſt + thereof, and 
| then the other; by which you may ſee to reduce 
Ithe innermoſt Part near the Centre. 
But I adviſe rather to have a long Scale, made 
with the Centre-hole for fixing it to the Table, in 
wt about 
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140 Reduftion of Land. 
about one third Part of the Scale, fo that + of the 
Scale may be one way numbred with equal Parts 
from the Centre-hole to the end; and; Part there- 
of numbred the other way to the end with the 
ſame Number of equal Parts, tho' leſſer. Upon 
this Scale may be ſeveral Lines of equal Parts, the 
leſſer to the greater, according to ſeveral Propor- 
tions. Being thus provided with a Scale, glew 
down upon a {mooth Table your greater Plot to be 
reduced; and cloſe to it, upon the ſame Table, a 
Paper, about the Bigneſs whereof you would have 
your {maller Plot. Fix with a ſtrong Needle the 
ntre of your Scale between both; then turning 
the longer End of your Scale to any remarkable 
thing of your Plot ; to be reduced, ſee what Num- 
ber of equal Parts it cuts, as ſuppoſe 100; there 
holding faſt the Scale, againſt 100 upon the ſmal- 
ler End of your Scale make a Mark upon the white 
Paper: So do round all the Plot, drawing Lines, 
and putting down all other Accidents as you pro- 
ceed, for fear of Confuſion through many Marks 
in the end; and when you have done, although 
at firſt the reduced Plot will ſeem to be quite con- 
trary to the other, yet when you have unglewed 
it from the Table, and turned it about, you will 
find it to be an exact Epitome of the firſt. You 
may have for this Work divers Centres made 1n 
one Scale, with equal Parts proceeding from them 
accordingly; or you may have divers Scales, ac- 
cording to ſeveral Proportions, which 1s better. 
What has been hitherto ſaid concerning the Re- 
ducing of a Plot from a greater Volume to a leſſer, 
the ſame is to be underſtood, vice verſa, of en- 
larging a Plot from a leſſer to a greater. But this 
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Reduction of Land. 141 


| How to change Cuftomary Meaſure into Stature, 
and the contrary. 


1 ſome Parts of England, for Wood-Lands; and 


in moſt Parts of Ireland, for all Sorts of Lands ; | 


they account 18 Foot to a Perch, and 160 ſuch 
Perches to make an Acre, which 1s called Cuftoma= 
7y Meaſure. Whereas our true Meaſure for Land, 
by Ad of Parliament, is but 160 Perches for one 
Acre, at 16 Foot x to the Perch. Therefore to re- 
duce the one into the other, the Rule is, 
As the Square of one Sort of Meaſure, 
is to the Square of the other: 
So is the Content of the one, 
to the Content of the other. 


Thus, if a Field meaſured by a perch of 18 


Feet, accounting 160 Perches to the Acre, con- 
tain 100 Acres; How many Acres ſhall the ſame 
Field contain by a Perch of 16 Feet? 

Say, If the Square of 16 Feet +, vis. 272.25, 
give the Square of 18 Feet, vis. 324, What ſhall 


100 Acres Cuſtomary give? Anſwer, 119 of an 
Acre Szatute. 


51 


Xupiin the Content of a Piece of Land, to » fund | 


out what Scale it was plotted by. 


Firſt, By any Scale meaſure the Content of the 
Plot; which done, argue thus : 


As the Content found, 1s to the Square of the 
Scale I tried by; 


So 1s the true Content, to the Square of the true, 


Scale 1t was plotted by. 
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142 Inflruftions for Surveying a Manor. 
Admit there is a Plot of a piece of Land con- 
taining 10 Acres, and I meaſuring it by the Scale 
11 in an Inch, find it to contain 12 Acres + of an 
Acre; then I fay, If 12 * give for its Scale 11, 
What ſhall 100 give? Anſwer, 10. Therefore I 
conclude that Plot to be made by a Scale of 10 in 
the Inch. And ſo much concerning Reducing 
Lands. | ga 
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Inſtructions for Surveying a Manor, County, 
9 or whole Country. 


— — 8 — — 


* 
To Survey a Manor, obſerve theſe following 
=ULES. 


1. ALK or ride over the Manor once or 
5 ' twice, that you may have as it were a 
Map of it in your Head; by which means vou 
may the better know where to begin, and proceed 
on with your Work. 


2. If you can conveniently run round the whole 
Manor with your Chain and Inſtrument, taking all 
the Angles, and meaſuring all the Lines thereof; 

taking notice of Roads, Lanes, or Commons, as 
you croſs them: Alſo minding well the Ends 1 
1 a 


"# 
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Iuſtructions for Surveying a Manor. 143 
all dividing Hedges, where 4 

they butt upon your Bound- 
Hedges, in this manner. 
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Iv Ss - "= 
% 44 ix? : | \ — 
S 


— 


3. Take a true Draught of — 
all the Roads and By-Lanes in the Manor, putting 
"down alſo the true Buttings of all the Field-Fences 
to the Road. If the Road be broad, or goes 
through ſome Common or waſte Ground, the beſt 
Way 1s to meaſure, and take the Angles on both 


Sides thereof; but if it he a narrow Lane, you 


ſure your Diſtances truly: Alſo if there be an 
conſiderable River either bounds or runs thro? the 
Manor, ſurvey that alſo truly, as is hereafter 
taught. 


4. Make a true Plot upon Paper of all the fore 
going Work; and then will you have a Reſem- 
blance of the Manor, though not compleat ; which 
to make ſo, go to all the Buttings of the Hedges, 
and there ſurvey every Field diſtinctly, plotting it 
accordingly every Night, or rather twice a Day, 
till you have perfected the whole Manor. 


5. When thus you have plotted all the Fields, 
according to the Buttings of the Hedges found in 
your firſt Surveys, you willfind that you have very 
nigh, if not quite, done the whole Work: But if 


le there be any Fields lie fo within others, that they 
are not bounded on either Side by a Road, Lane, 
f; nor River; then you muſt alſo ſurvey them, and 


place them in your Plot, accordingly as they are 
bounded by other Fields, 7 


6. Draw 
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may only meaſure along the midſt thereof, taking 
the Angles and Off- ſets to the Hedges, and mea- 
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144 Iaſtructions for Surveying a Manor. 


ter, Ponds, and any other Matters notable 1 


cording as you ſhall ſee convenient. 


preſent Poſſeſſors, and their Tenures, by which 
they hold it of the Lord of the Manor. 


ſurvey next all Rocks, Sands, or other Obſtacles 


- £4 * W * 2 * 
N er 


6. Draw a fair Draught of the whole, putting 
down therein the Manor-Houſe, and every other 
conſiderable Houſe, Wind-mill, Water-mill, Bridge, 
Wood, Coppice, Croſs-paths, Rills, Runs of Wa- 


Alſo in the fair Draught, let the Arms of the Lor 

of the Manor be fairly drawn, and a Compaſs in 
ſome waſte part of the Paper; alſo a Scale, the 
ſame by which it was plotted : You muſt alſo beau- 
tify ſuch a Draught with Colours and Cuts, ac- 


Write down alſo in every Field the true Content 
thereof; and if it be required, the Names of the 


The Quality alſo of the Land you may take 
notice of as you paſs over it, if you have Judg- 
ment therein, and it be required of you. 


How to take the Draught of a County or Country. 


1. If the County or Country is in any place 
thereof bounded with the Sea, ſurvey firſt the Sea- 
eoaſt thereof, meaſuring it all along with the Chain, 
and taking all the Angles thereof truly. 


2. Which done, and plotted by a large Scale, 


that lie at the Entrance of every River, Harbour, 
Bay or Road upon the Coaſt of that County or 
Country; which plot down accordingly, as I ſhal! 
teach you in this Book by and by. 


3. Sur⸗ 
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Inſtructions for Surveying a Manor. 14 5 


3. Survey all the Roads, taking notice as you go 
along of all Towns, Villages, great Houſes, Rivers, 
Bridges, Mills, Croſs-Ways, &'c. Alſo take the 
bearing at two Stations of ſuch Remarks as you 
ſee out of the Road, or by the Side thereof. 


4. Alſo Survey all the Rivers, taking notice 
how far they are Navigable, what (and where the) 
Branches run into them, what Fords they have, 
Bridges, &c. | 


5. All this being exactly plotted, will give you 
a truer Map of the Country than any that I know 
of hath been yet made in England. However, 
you may look upon old Maps, and if you find 
therein any thing worth Notice that you have not 
yet put down, you may* go and Survey it; and 
thus by degrees you may ſo fimſh a Country, that 
you need not ſo much as leave out one Gentleman's 
ouſe; for hardly will it eſcape, but ſome very re- 
markable thing will come into your View, either 
from the Roads, the Rivers, or Sea-coaſt. 


6, Laſtly, With a large Quadrant take the true 
Latitude of the Place, in three or four Places of 
the County; which put down upon the Edge of 
your Map accordingly. | 
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How to divide a Triangle ſeveral Ways. 


Uppoſe AB C to bea Triangular Piece of Land 

containing 60 Acres, to be divided between 
two Men, the one to have 4o Acres cut off towards 
A, and the other 20 
Acres towards C z 
and the Line of Di- 
| | 75 * Nr 
A— IS C from the Angle B. 

3 * Firſt det e. the 


Baſe AC, viz. 50 Chains, o Links; then ſay by 


* 


the Rule of Three, If the Whole Content 60 Acres 


give 30 Chain for its Baſe, what ſhall 40 Acres 
give? Multiply and divide, the Quotient ſhall be 
33 Chains, 33 Links; which ſet off upon the Baſe 
from A to D, and draw the Line BD, "which ſhall 
divide the Triangle as was required. If it had 
been required to have divided the ſame into 3, 4, 
5, or more unequal Parts, you muſt in the like 
manner, by the Rule of Three, have found the 
length of each ſeveral Baſe; much after the ſame 
manner as Merchants put their Gains by the Rule 
of Fellowſhip. 

There are ſeveral ways of doing this by Geome- 
try wut the *. of Arithmetick; but my Ke 
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Of Dividing Lands. 147 
ſineſs is not to ſhew you what may be done, but 


to ſhew you how to do it the moſt eaſy and practi- 


* 


How to divide a Triangular Piece of Land into any 
Number of Equal and Unequal Parts, by Lines 


proceeding from any Point aſſigned in any Side 


thereof. 


Let ABC the Triangular Piece of Land, con- 


taining 60 Acres to be divided between three Men, 
the firſt to have 15 Acres, the ſecond 20, and the 
third 25 Acres, and the Lines of Diviſion to pro- 
ceed from D: Firſt meaſure the Baſe, which is 50 
Chains; then divide the Baſe into three Parts, as 
you have been before taught, by ſaying, If-60 give 
50, what ſhall 15 give? Anſwer, 12 Chains, 50 


Links for the firſt Man's Baſe ; which ſet off from 
A to E. Again, ſay, If 60 give 50, what ſhall 20 
give? Anſwer, 16 Chains, 66 Links for the ſecond 
Man's Baſe ; which ſet off from E to F, then con- 
ſequently the third Man's Baſe; vis. from F to C, 
muſt be 20 Chains, 84 Links. This done, draw 
an obſcure Line from the Point aſſigned D, to the 


oppoſite Angle B, and from E and F draw the 


Lines E A and FG parallel to BD. Laſtly, From 
D draw the Lines DH, D G, which ſhall divide 
the Triangle into three ſuch Parts as was required. 
* > How 
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How to divide a Triangular Piece of Land, accord- i 
ing to an 1 Pro - "voy given by a Line parallel to 
one of the Sides. . 
ABC is the Triengular Piece of Land, contain- 
ing 60 Acres, the Baſe AC 1s 50 Chains : This 4 
. 


* 
Piece of Land is to be divided between two Men, 
by a Line parallel to BC, in ſuch proportion that 
the one have 40 Acres, the other 20. I 

Firſt divide the Baſe, as has been before taught, 
and the Point of Diviſion will fall in D, AD being 
33 Chains, 33 Links; and DC 16 Chains, 67 Links. 

Secondly, Find a mean Proportion between AD 4 he 
and AC; by multiplying the whole Baſe 50 by 
AD 33, 33, the Produdt 1s 16665000 ; of which | 
Sum extract the Root, which is 40 Chains, 82 . 
Links; which ſet off from A to E. Laſtly, From In 
E draw a Line parallel to BC, as is the Line EF,; 
which divides the Triangle as demanded. 


I 
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Of dividing Four-fided Figures or Trapezia's. 


Before I begin to teach you how to divide piece 
of Land of four Sides, it is convenient firſt to 
ſhew you how to change any Four-ſided Figure in- 
20 | to 


E 


ACT 


/ Dividing Lands. 149 
to a Triangle; which done, the Work will be the 
ſame as in dividing Triangles, | 


. — . 


W How to reduce a Trapezia into a Triangle, by Lines 
drawn from any Angle thereof. 


7 


= Let ABC be the Trapezia to be reduced into 
a Triangle, and B the Angle aſſigned : Draw the 


I. 
© 
0 
2 
* 
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1, | 

It | 

t, 

18 

5 ereto, as CE; extend alſo the Baſe AD, till it 

yy ect CE in E; then draw the Line BE, which 
þ Wall make the Triangle BAE equal to the Trape- 


ia AB CD. | 

Nov to divide this Trapezia according to any 
Iſſigned Proportion, is no more but to divide the 
Triangle ABE, as before taught 5 which will alſo 
vide the Trapezia. | | 


* 


ces - 5 3 
to Suppoſe the Trapezia ABC, containing 124 
in- Acres, 3 Roods and 8 Perches, is to be divided be- 


to "SS. - tween 


% 
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tween two Men, the firſt to have 50 Acres, 2 Roods, 
and 3 Perches ; the other 74 Acres, 1 Rood, and 5 
Perches, and the Line of Diviſionto proceed from B, 
iFirſt; Reduce all Acres and Roods into Perches, 
then will the Content of the Trapezia be 19962 
Perches; the firſt Man' 5 Share 8083 Perches, the 
ſecond 1 1885. oy 
Secondly, Meafure the Baſe of the Triangle, vis AE 


78 Chains, oo Links: 
Then ſay, If 199 68 the whole 


Content give for its Baſe Ve Chains, coLinks, 


What hall 8083, the firſt, ,. be 
Man's Part. give? Anſwer 731 Chains, 52 Links: 


Which ſet off from A to F, and drawing the Line 
FB, you divide the Trapezia as deſired; the Tri- 


ang le ABF being the Firſt Man's Portion, and the 


T pes BCF the Second's. 


How to reduce a Trapes ia into a Triangle, by Lines b 


drawn from a Point afſi gned i in any Side ther ef. 
ABCD the Trapezia,” E the Point aſſigned, 


from whence to reduce it into a Triangle, and run 


the Diviſion Line; the Trapezia is of the ſame Con- 


JFF. So 


| - a 9 7 * 
” my 4 _ , / - »% 44.4, 1 my wy , id 
* * 4 * * * , x *? » > + * ' N y * . N * * 
3 . - = wy 
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tent as the former, viz. 19968 Perches; and it is to 
be divided as before, viz. one Man to have 8083 
Perches, and the other 11895. Firſt, for to re- 
duce it into a Triangle, draw the Lines ED, EC, 
and from A and B make Lines parallel to them, as 
AF, BG; then draw the Lines E G, EF, and the 
Triang le EFG will be equal 0 the Trapezia 
ABCD; which is divided as before; for when 
you have found by the Rule of Propertion, what 
the firſt Man's Baſe muſt be, viz. 31 Chains, 52 
Links, ſet it from F to H, and draw the Line HE, 
which ſhall divide the Trapezia according to the 
former Proportion. 


How to reduce an irregular Five-ſided Figure into a 
Triangle, and to divide the ſame, 


Let ABCDE be the Five-fided Figure; to re- 
duce which into a Triangle, draw the Lines AC, 


v4 55 WY 5 PRs ih 169 a pn —"D' @ 
AD: And parallel Gebete BF. EG. extending the 
Bafe from 8 to F, and from D to G5 then dra w the 
Lines AF, AG, which will make the Triangle 


4 A F 8 equal to the Five-ſided Figure, If this was 
mn | L 4 to 


PTY OE TS 
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to be divided into two equal Parts, take the half 
of the Baſe of the Triangle, which is FH, and 
from H draw the Line HA; which divides the 


Figure ABCDE into two equal Parts. The like 
you may do for any other Proportion. 


If in dividing the Plot of p Field there be outward 
Angles, you may change them after the following 


manner. | 


Suppoſe AB CDE be the Plot of a Field; and 
B the outward: Angle. 


- 
= 
- 
* 
. 
> * 
. 


YN. 


* » a COP 
1 * E 


Draw the Line CA, and parallel thereunto the 
Line BF. 3 5 
Laſtly, The Line CF ſhall be of as much Foree 
as the Lines CB and BA. So is that Five- ſided 
Figure, having one outward Angle reduced into a 


Four: ſided Figure, or Trapexia; which you may 


again reduce into a Triangle, as has been before 
taught. | : 
How 


"» 


: 
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How 2 8 Irregular Plot F any Number of 
Sides, according to any given Proportion, by. a 
frrait Line through it. 12 1 2 2 4 


* | _ 4 * 1 » " 7 
1 8. * a, — 
9 « 5 5 c 
#4 y LEE 2 * ” 
_— * 1 # : 
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ABCDEFGHI 1s a Field to be divided be- 
tween two Men in equal Hatks, by" a ſtrait Kan 
proceeding from A. 

Firſt, "Confider how to divide the'F jeld- into 
Five-ſided Fi igures and Trapezia's, that you may 
the better reduce it into Triangles: As by draw- 
ing the Line K L, you cut off the Five-fided Fi- 
gute ABCHI; which reduce into the Triangle 
AKL, and meaſuring half the Baſe thereof, which 
will All at Q. draw the Line QA. 

Secondly, Draw the Line MN, and from the 
Point Q reduce the Trapezia CDGH into the 
Triangle MN Q;; which again divide into Halfs, 
and draw the Line QR. 

DRrG From the Point R reduce the Trapezia 


Baſe thereof, draw the Line RS; and then 


= arts by the three Lines AQ, QR, RS. 


Pourthly, Draw the Line AR; alſo QT parallel 
thereto. Draw alſo AT, and then have you turn- 


editwo of the Lines into one. 


Fifthly, From T draw the Line TS, and p aral- 
lel thereto the Line RV: Draw alſo TV. Then 
is your Figure divided into two equal Parts by the 


two Lines AF and IV. 


Laſtly, Draw the Line AV, and parallel thereto | 


TW. Draw alſo AW, which will cut the Figure into 


two equal Parts by a ſtrait Line, as was required. 


Lou may, if you pleaſe, divide ſuch a Figure all 
into Triangles; and then divide each Triangle from 
the Point where the Division of the laſt fell, and 
then will your Figure be divided by a crooked Line, 
which you may bring into a ſtrait one, as above. 


EG into the Triangle ROP; and u half 


hate ou divided this irregular Figure into two 


This 


„ 


r ꝙGÄ ̃ ͤ— . ⁰— “ oe. 
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This above is a good Way of dividing Lands; 
but Surveyors ſeldom take ſo much pains about it. 


I ſhall therefore ſne you how commonly they ab- 
breviate their Work, and is indeed 


An eaſy Way of dividing Lands. 


Admit the following Figure ABCDE contain 
46 Acres, to be divided into Halfs between two 
Men, by a Line proceeding from A. 

Draw firſt a Line by gueſs, through the Figure, 
as the Line AF. Then caſt up the Content of ei- 
ther Half, and ſee what it wants, or what it is more 
than the true Half ſhould be. 

As for Example: I caſt up the Content of AEG, 
and find it to be but 15 Acres; whereas the true 
Half 1s 23 Acres; 8 Acres being in the Part 
ABCDG more than AEG. Therefore I make a 
Triangle containing 8 Acres, and addit to AEG, 
as the Triangle AGI; then the Line Al puts the 
Figure into equal Halfs. 31 
But more plainly how to make this Triangle: 

Meaſure firſt the Line AG, which is 23 Chains, 
60 Links. Double the 8 Acres, they make 18; 
to which add five Cyphers to turn them inte 
Chains and Links, and then they make 1600000 3 
which divide by AG 2460, the Quotient is 6 
Chains, 77 Links; for the Perpendicular HI, take 
from your Scale 6 Chains, 77 Links, and ſet it fo 
from the Baſe AGF, that the End of the Perpen- 
dicular may juſt touch the Line ED, which: will 
be at J. Then draw the Line Al, which makes 
the Triangle AC! juſt 8 Acres, and divides the 
whole Figure as deſired. * 1 


1 4 1 [4 a alk my W. * 
1 8 5 ö * As 
7 * 4s R 4. 
4 = \ - 7 , 4 


lf it had been required to have ſet off the Per- 1 
pendicular the other way, you muſt ſtill have 


made the End of it but juſt touch the Line ED, t] 
as LK does: For the Triangle AK G is equal to v 
the Triangle A GI, each 8 Acres. r. 
And thus you may divide any Piece of Land of | v 
ever · ſo many Sides and Angles, according to any | 
Proportion, by ſtrait Lines through it, with as | 
much Certainty, and more Eaſe, than the former 
Way. ; . | CoM 
Mar, You might alſo have drawn the Line AD, | 
and meafured the Triangle A GD, and afterwards | T 
er 


have divided the Baſe GD, according to Prpportion, | 
| 3 in 
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in the Point I: which I will make more plain in 
this following Example. @& © + 7; 
Suppoſe the following Field, containing 29 A- 
cres, 1s to be divided between three Men, each to 
have 9 Acres, and the Lines of Diviſion to run 
from a Pond in the Field, ſo that every one may 
have the Benefit of the Water, without going over 
one another's Land. 
Firſt, From the Pond © draw Lines to ever 
Angle, as © A, OB, C, o D, OE; and then is 


che Figure divided into five Triangles, each of 
JF which meaſure, and put the Contents down ſeve- 
rally; which Contents reduce all into Perches, ſo 


will the Triangle | 
a AoB 6745 
15 BoC 390 
I | CO D >pbeq 1238 pPerchess . 
), E OA 11077 


ne whole Content being 4320 Perches, or 27 A- 
JF cres, each Man's Proportion being 1440 lech 
rom 
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From © to any Angle draw a Line for the firſt 
Diviſion-line, as © A. Then conſider that the firſt 
Triangle A © B is but 674 Perches, and the ſecond 
 B©C 390, both together but 1064 Perches, leſs by 
376 than 1440, one Man's Portion. You muſt there- 
fore cut off from the third Triangle COD 376 
Perches for the firſt Man's Dividing-line ; which 
thus you may do: The Baſe DC 1s 18 Chains, the 
Content of the Triangle 1238 Perches: Say then, 
If 1238 Perches give Baſe 18 Chains, oo Links; 
What ſhall 37 6 Perches give? Anſwer, 5 Chains, 
45 Links; which ſet from C to F, and drawing 
the Line © F, you have the firſt Man's Part, viz, 
A®F, | 3 
Secondly, See what remains of the Triangle CoD, 

76 being taken out, and you will find it to be 861 
Perches, which is leſs by 578 than 1440. There- 

fore from the Triangle D © E cut off 578 Perches, 
and the Point of Diviſion will fall in G. Draw 
the Line © G, which with © A and © F divides r 
the Figure into three equal Parts. | 


How to divide a Circle according to any Proportion, 1 
by a Line Concentrick with the firſl, 

2 2 ; | | : 
All Circles are in proportion to one another as | 
the Squares of their Diameters; therefore if you di- 


vide the Square of the Diamgter or Semidiameter, 
and extract the Root, you will have your Deſire. 
4 * | 


EXAMPLE. | 
| Let ABCD be a Circle to be equally divided 
between two Men. at aig f n 
" | 2 The 


mm S — C 


— Cd — 894% 


—_—_ — 


LF . An 
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The Diameter thereof is 2 Chains. 

The Semidiameter 1 Chain, or 100 Links. 

The Square thereof 10000. 

Half the Square 50. 

The Root of the Half 71 Links; which take 

from your Scale, and upon the ſame Centre draw 
the Circle GEHF, which divides the Circle 

ABCD into equal Parts. 


9 


CY 
- 


* 
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lined Triangles. 
HE Uſe af the Table of Logarithm Num- 


ng the Extraction of the 3 Root. Here "Th 
e 


— 


rigonometry: Or the Menſuration of Right- 


bers I have ſhewed you in Chap. I. iconcern- 
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The Uſe of the Table of Sines and Tangents. 


Any 2 being given in Degrees and Minutes 
how to find the Sine or Tangent thereof. 

Let 27 Degrees, 10 Minutes be given to find the 
Sine and Tangent thereof. Firſt in the Table off 
Sines and Tangents, at the Head thereof ſeek fot 
27; and having found it, look down the firſt Co- 
lumn on the Left-hand under M. for the 10 Mi. 
nutes, and right againſt it, under the Title Six, 

- ſtands the Sine required, viz. 9,659517; alſo in 
the ſame Line under the Title Tang. ſtands tel 


Tangent of 279. 10/. vis. 9,710282 : But if the 
Degrees exceed 45, then look at the Foot of the 
Tables for the Degrees, and upon the Right-hand| 
Column for the Minutes; and right againſt it you 
will find the Sine and Tangent above the Title Sin. © 
Tan. Thus, the Sine of 64 Degrees, 50 Minutes ll © 
is 9, 956684; the Tangent thereof is 10, 328037. l 


How to find the Co- ſine, or Sine - Complement; th: u 


Co-tangent, or Tangent- Complement of any given b 
Degrees and Minutes. Rs : 
The Co-fine, or Co-tangent, is nothing more but 
the Sine and Tangent of the remaining Degrees 4 
and Minutes after Subtraction from go ; thus, take 
25 Degrees, 10 Minutes from 90 Degrees, oo Min. 


there will remain 64 Degrees, 50 Minutes; the. 
Sine of which is, as before, 9,956684 ; and that} = 
is the Sine-Complement of 25 Degrees, 10 Mi- 
T N 
2 . But 
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But the more ready way to find the Co- ſine, or 
Co-tangent of any Number of Degrees given, is 
to look for the Degrees and Minutes as before 
taught, for Sines and Tangents; and right againſt 
it under Titles Co- ſine and Co-tangent; or above, 
if the Degrees exceed 45, you will find the Co- 
ol fine or Co-tangent required: Thus the Co: ſine of 

30 Degrees, 15 Minutes, 18 9.936431; the Co- 

tangent of 58 Degrees, 10 Minutes, is 9,792974. 


J)- 

1 

i = Any Sine or Tangent, Co: ſine or Co-tangent being 
0 | given, to find the Degrees and Minutes belonging 
h | thereto. | 

al This is only the Converſe of the former; for 
8 you muſt ſeek in the Tables for the Sine, & c. given, 
7 or the nigheſt that can be found thereto, and right 


againſt it you will find the Minutes and Degrees 
over-head. Let the Sine 8,742259 be given, right 
againſt it ſtands 3 Degrees, 10 Minutes. 

Remember that Multiplication is performed with 
theſe Logarithm Tables by Addition, and Diviſion 
by Subtraction. If I were to multiply 5 by 4, 
I firſt I look for the Logarithm of 5, which is 0,698970 
The Logarithm of 4 is 0,602060 


Added together, they make 1,301030 


Ae. eee — 


— 


l which 1301030 1 ſeek for in the Logarithm Tables; 
and right againſt, under Title Num. ſtands 20, the 
V.. Product of 5 multiplied by 4. 


M "8 
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If I were to divide 20 by 5, firſt I look for the 
Logarithm of 20, which as above, is 1, 0 100 


The Logarithm of 5 1s 0.698970 f 
— | 
After Subtraction remains o, 2060 


= 1 
Ms * 


and the Nuniber anſwering to that Logarithm you 
will find to be 4. 4 
And thus by Addition and Subtraction the Rule 
of Three is performed with the Logarithms, vis. 
by adding the two laſt together, and out of their 
Product ſubtracting the firſt. T0 


ETA APL. E 
If 15 give 32, what ſhall 45 give? 


The Logarithm of 15 1s 1176091 | | 
The Logarithm of 45 is 1.653212 
The Logarithm of 32 is 1,505 150 


The two laſt added together make 3,158362 ö 


Out of which I ſubtract the firſt, and ] 
there remains 5 1,9822718 


pI * —- 1 1 


Againſt which 1, 982271, I find the Number 96 
T anſwer therefore, If 15 gives 32, 45 ſhall give 96 

This you muſt obſerve to do in the following 
Caſes of Triangles, always to add the ſecond and 1 
third Numbers together, and from their Produd MY 1 
to ſubtra& the firſt, the Remainder will be the a 
Logarithm Number, Sine, or Tangent of you 1 
required Line or Angle. Y 2 


77 Cert aig 


JT 
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Certain Theorems for the better underſtanding 


Right-lined Triangles. 


1. A Right-lined Triangle is a Figure compre- 
hended within three ſtrait Lines. 

2. It is either Right- an- 
gled, as A, having one right 
Angle, which contains juſt 
90 Degrees, vi. that at &; 
or elſe Oblique as B, which 
conſiſts of three Acute An- 
gles, neither of them ſo 
great as goDegrees; or which 
conſiſts of two Acute An- 
gles and one Obtuſe, vis. as 


that D. 
3. All the three Angles of 8 
any Triangle are equal VVV 


two Right Angles, or 180 
Degrees; ſo that one Angle being knowr, the o- 


ther two together are known alſo; or tuo being 


known, the third is alſo known by ſubtracting the 
two known Angles out of 180 Degrees, the Re- 
mainder 1s the Wird Angle. 

To know well what the Quantity of the Angle 
is, take this following Demonſtration. 

Let ABCD be a Circle, whoſe Circumference 
is divided (as all Circles you muſt eſteem fo vo be) 
into 360 equal Parts, which are called Degrees, 
and each of thoſe Degrees into 60 equal Parts 
more, which are called Minutes: Now a Right- 
angled Triangle 1 is that which cuts off one Poe 
M 2 Part 


— 
= = 
—— 


mes. - Trigonometry. 
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o 

-- 
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Part of this Circle, viz. 90 Degrees, as you ſee 
the Triangle EF G to do. 43 

An Angle that cuts off leſs than 90 Degrees, is f 
called an Acute Angle, as HE F. J 

GEl is an Obtuſe Angle, becauſe the two Lines 
that proceed from E, take in between them more 
than a quarter of the Circle. q 


A 


Trigonometry. 165 
5. Every Triangle hath fix Parts, vis. three 


Sides and three Angles; the Sides are ſometimes 
called Legs, but moſt commonly in Right-angled 


Triangles the bottom Line, as BC, 1s called the 
Baſe, AC the Perpendicular, and the longeſt Line 
AB 1s called the Hypothenuſe. The Sides are in 
all in Proportion to the Sines of their oppoſite 
Angles ; ſo that any three Parts of the fix being 
known, the reſt may eaſily be found. | 

6. When an Angle exceeds go Degrees, ſubtract 
it out of 180, and work by the Remainder. 


CASE l. 


In Right-angled Triangles, the Baſe being given, 
and the Acute Angle at the Baſe ;, bow to find the 
Hypothenuſe and the Perpendicular. 


In the Right-angled Triangle ABC, there is gi- 
ven the Baſe AB, which is 26 
equal Parts, as Perches, or 
the like; the Angle at A 1s 
alſo given, which is 30 De- 
grees: Now to find the A 
Length of the Hypothenuſe * 
AC, fay thus: 


As the Sine Complement of the Angle at A 
is to the Logarithm of the Baſe 26, 
So is the Radius or the Sine of 90 
to the Logarithm of the Hypothenuſe AC 30, 


M 3 The 


166 Trigonometry. 
The Sine Complement of 30 Degrees is 9,937531 


The Logarithm of 26 1s 1,414973 
The Radius, or Sine of 90 10,000000 | 
The two laſt added together 11,414973 1 


— — 


Remains, after ſubtracting the firſt Numb. 1, 477442 I 


Which if you look for in your Logarithm Tables, 
you will find the neareſt Number anſwering thereto 
to be 30; and ſo long is the Hy pothenuſe required. 

Note in your Table, when you cannot find ex- 
actly the Logarithm you look for, you muſt take the 
neareſt thereto, as in this Example] find 1.477121 
to be the neareſt to 1477442. Mark alſo, that 
whereas I ſay, as the Sine Complement of the An- 
gle at A, Gc. you may as well ſay, as the Sine of 
the Angle at C1s to the Log. & c. For the Angle at 
A being given in a Right- angled Triangle, you can- 
not be ignorant of the Angle at G. If you mind the 
Rule above, that all the three Angles of a Triangle 
are equal to two right Angles, or 180 Degrees; for 
if you take the Right- angle at B go? and that at 
A 30 both known, and ſubtract them out 1809, 
there remains only 60 for the Angle at C. But in 


purſuance of our Queſtion, 


How to find the Perpendicular, 


As the Sine of the Angle A CB 603 | 
15 to the Log. of the Baſe 26 AB; 

So the Sine of the Angle CAB 300 

to the Log. of the Perpendicular CB 15. 


* 
9 

1 
9 
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Note When I put three Letters to expreſs an Angle, 
the middlemoſt Letter denotes the angular Point, 
The Sine 60 deg. is | 9.937531 
The Log. of the Baſe 26 AB 1s 1,414973 
The Sine of 30 deg. is 9,698970 


The two laſt added—11,113943 
MW from which ſubtract the firſt, and remains 1,176412 
The neareſt Number anſwering to which is 15, 

which 1s the Length of the perpendicular Line 
Cz. 


I Or otherwiſe ; the Hypothenuſe being firſt found, viz. 
= AC 30 you may find the Perpendicular thus: 


4 As the Sine of the Right- ang. CBA or Rad. 10,000000 
is to the Log. of the Hypoth. AC 30 1,477121 
So is the Sine of the Angle CAB 30 deg. 9,698970 


to the Log, of the Perpendicular 15 11,1760g1 


1 CAS E HN. 

The Perpendicular and Angle ACB being given, to 
| find the Baſe and Hypothenuſe. 

Let the Perpendicular be CB 15, as before the 
Angle ACB 60 deg. to find the Baſe, work thus: 


FER 


As 


<> * * 
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As the Co· ſine of the Angle ACB - ix 
is to the Logarithm of the Perpendicular BC 15; 
So is the Sine of the Angle ACB | | 
to the Logarithm of the Baſe AB 26. 3 
The Co-fine of the Angle ACB 669, is 9,6989701 4 
The Logarithm of CB 15 is 1, 176091 1 
The Sine of the Angle AC B 60, is 9 937531 þ 4 


, 


| : ++ HT 3622 
The neareſt Log. anſwering to 26, is 1,4414652 


For the Hypothenuſe. 


As the Sine Complement of the Angle ACB 60? 
is to the Log. of the Perpendicular CB 15, 

So is the Sine of the Angle ABC, or Radius go", 

to the Log. of the Hypothenuſe 30". 4 

The Co- ſine of the Angle ACB is „658570 3 

The Log. of the Perpend. CB 15 is 1,176091 | f 
The Radius Io, o 


— 


* - 
4 
-F 
—ů— — L 
4 
4 


The Log. of the Hypothenuſe _ 1477121 g 


| Or otherwiſe thus; the Baſe being firſt Ad to 
| find the Hypot henuſe. 


As the Sine of the Angle ACB 6οoÜ 95.937531 
is to the Log. of the Baſe 26 1,414973 
So is Radius | 10,000000 | 


CY 
; 


to the Log, of the Hypothenuſe (30) 1.487442 


1 


Caſe | 
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be Hypothenuſe, and either of the Acute Angles 
of given, to find the Baſe and Perpendicular, 
1% EX: bob | 8 
2 4 
2 5 
— 22 Vp 
: Let the Hy pothenuſe be A C 30; 

| The Angle CAB 30. 

5, 1 To find the Baſe AB, work thus - 


ba I As the Sine of the Right Angle CBA 
2 90”, or Radius W 
is to the Log. of the Hypoth. AC 30 1,477121 
So 1s the Co- ſine of the Angle CAB 30 9937531 


— - 


to the Log. of the Baſe AB (26) 11, 414652 


— — — 


To find the Perpendicular B C, work thus. 


1 FF As the Sine of the Right Angle 
3 8 CBA gy, or Radius N Q,000000 
o if is to the Log. of the Hypoth. AC 30 1,477121 


So is the Sine of the Angle CAB 30 9, 698970 


— — 


to the Log. of the Perpend. (15) 11,1760g1 
Or 
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Or otherwiſe ;, the Baſe being found, to find the ; 
| Perpendicular thus. 


As the Co-ſine of the Angle CAB 30˙ 9,937531 
1s to the Log. of the Baſe AB 26 I,414973 
So is the Sine of the Angle CAB (300 9,698970 


| 11,113943 
to the neareſt Log. of the Perpend. (15) 1,176412 


CASE IV. 


The Hypothenuſe and Baſe being given, to find the 
— two Acute Angles, vis. ACB, and CAB. 


Let AC, the Hypothenuſe, be 30%, 
AB the Baſe 26, and the Angle ACB required, 


% 


3 


As the Logarithm of the Hypothenuſe AC 30, 
is to Radius, or the Sine of the Angle CBA go; 
So is the Logarithm of the Baſe AB 26, 
to the Sine of the Angle ACB 60, | 
| The | 
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. The Operation. 

| The Log. of the Hypothenuſe AC 30 is 1,477121 
4 The Radius 10, COOOOO 
The Logarithm of the Baſe AB 26 1414973 


The Sine of ACB the Angle required, 6o* 9,9 37852 


— 


For the Angle CAB, work thus. 


As the Log. of the Hypothenuſe AC 30 1,477121 
15 to the Radius go, I0,000000 


o is the Logarithm of the Baſe AB 26 1,414973 


to the Co- ſine of the Angle required 30 9,0 37852 


— — 


CASE v. 


The Hypothenuſe and Perpendicular being given, to 
: find the Angles and Baſe. 


e The Hypothenuſal is 30. 
The Perpendicular 15. 


> : ABC a Right Angle. 
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Now to find the Angle at A, work thus. 


| As the Log. of the Hypothenuſe AC 30 1,477121 


to the Radius 10,000000 


1 
So is the Log. of the Perpendicular 15 CB 1,176091 J 
'To the Sine of the Angle at A 30 9, 698970 1 


To find the Angle at C, work thus. 


As the Logarithm of the Hypothenule AC 30 
Is to the Radius go, 
So is the Logarithm of Perpendicular BC 15 


7 
To the Co- ſine of the Angle A, which is the An- f 
L 


ole C 60, 


Laſtly, to find the Baſe, work as s you were 4 


taught in Caſe 2. 


Here note, That any two Sides of a Right. | 
angled T riangle being given, the third Side may 4 
be found by Extraction of the Square Root. | 


EXAMPLE 


pothenuſe required, 


tiply it by itſelf, and it makes 400: Square allo | 
the Perpendicular 15, and it makes 225; add the | 
two Squares together, and they make 625: from 
which Sum extract the Square Root, which Root | 
15 3 


heads 1 "—$ 


Y 


In the Right-angled Triangle 
A, let the given Baſe be 20, the 
A * Perpendicular 15, and the Hy- N 


Square the Baſe 20, or mul. : 
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is the Length of the Hypothenuſal, vis. 

25; but if the Hy pothenuſal, and either 20 
Jof the other Sides be given to find 625 (25 
me third, you muſt ſubtract the leſſer 45 

I Square out of the greater, and the Root 

Jof the Remainder is the Side required. As for 
Example; the Hypothenuſe 25 is given, and the 
Baſe 20, to find the Perpendicular multiply the 
- | Hypothenuſe in itſelf,” and it makes 625 
Multiply the Baſe in itſelf, and it makes - 400 


4 ; 7 2 ; N be 
wich 400 ſubtract from 625, there remains 225 
; — ñĩͤ 


5 The Root of which is 15, the Perpendicular requir'd. 


CASE VI. 
Of Oblique-angled Plain Triangles. 


Iwo Sides of an Oblique Triangle being given, 
and an Angle oppoſite to either of the Sides, how 
to find the other two Angles and the third Side. 


In 
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In the Triangle ABC there 1s given the Side AB 
40, the Side BC 32; 
The Angle at A 40 Pegrees, f 
And the Angle at C is required. 1 
Note, That in Oblique Triangles the ſame Rule 
holds good as in Right-angled Triangles, viz. That 
the Sides are in ſuch Proportion one to another, 2 
the Sines of their oppoſite Angles. : 
As the Logarithm of the Side BC 32 1, 505 150 
is to the Sine of the Angle A 40, 9g, 80806) 1 
So is the — of he Side AB 40 1 160206: 4 


*» 


11,410127/ 


— 


To the Sine of the Angle at C 530: 28 9.90497 4 


To find the Angle at B. 


Add the two known Angles together, vis. ed 1 
at A 40, and that at C 53.28, 2 they make 93 
Degrees, 28 Minutes; which ſubtracted from 180% 
Degrees leaves 86 6 Degrees, 32 Minutes, which i;, 


the Angle at B. 4 


Laſily, to find the Line AC, ſay, 


As the Sine of the Angle A 40 9,808067|1 
is to the Logarithm * the Side BC 32 1,505150| 
So is the Sine of the Angle 86? : 32 9,999 204% 
— i 


150435 


to the Log. of the Side AC required 50 5 1 


N 
| — 
1 5 Note F 


i 


B 
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Note, Though the neareſt whole Number an- 


ſwering to the Logarithm 1696287 be 50; yet if 
any - to Fractions, the Length of the Line AC 
1s but 49 18. 


CASE VII. 


Two Angles being given, and a Side oppoſite to one 
2 of them, to find the other oppoſite Side. 


In the foregoing Triangle there is given the An- 
ole A 40 Degrees, the Angle C 53 Degrees, 28 
Minutes; alſo the Side AB 40: To find the Side 
BC work thus : 

As the Sine of the Angle C 53 : 28 9,90499% 

is to the Logarithm of the Side AB 40 1,602060 


So is the Sine of the Angle A 40 9, 808067 


all... 


— — 


11410127 


—— —ͤ ä — 


to the Log. of the Side B C, neareſt 32 1.505 135 


CASE VIII. 


Two Sides of a Triangle being given, with the Angle 
contained by them, to find either of the other 
Angles. 


In 


5 > 7 4 * — 
N "Px. ? 
4 G 
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In the Triangle ABC 
there is given the Side AB 197, 
The Side AC 500, 2 
The Angle at A 40 Degrees; | . 
Nov to find either of the other Angles work thus: | 
As the Log. of the Sum of the 2 Sides 697 2,843233 
is to the Log. of their Difference 303 2,48 1443 
So is the Tang. of the half Sum of * WIE a 
two oppoſite Angles 70 Degrees 2430934 


Ws. 2,920377 2 


to the Tangent of 50 degr. 4 min. 10,077144 : 


Which 50 4/ added to the half Sum of the two 
unknown Angles, vis. 70* makes 120 4/. which is! 
the Quantity of the Angle at B; alſo taken from 
70, leaves 19 56/, which is the Angle at C. 1 


0 © 1 # 


Three Sides of an Oblique Triangle being given, t 
| find the Angles. . 


AC 


You muſt firſt divide your Oblique Triangle into 
two Right-angled Triangles thus: f 


o 


to 


In 


to 
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In the Triangle ABC 

The Side AC is 50 

The Side AB | | 8 75 36 

The Side BC e 
The kum of the two leſſer Sides A i 56 
The Difference of the two leſſer Sides 16 


As the Log. of the greateſt Side AC 50 1 698970 
is to the Logar. of the Sum of the two . 
leſſer Sides 56, 1, 748198 

So is the Diff. of the two leſſer Sides 16 1,204120 


r 
— 


2957308 


to the Log. of a fourth Number 18 1 52835 


Subtract this 18 out of the greateſt side AC 50, 
and there remains 32; the half of which, vis. 16, 
is the Baſe of the leſſer Right-angled Triangle, and 
the Remainder of the Line AC, viz. AD 34, is the 
Baſe of the greater Right- angled Triangle, into 
which this Oblique Triangle! is divided. 

And now of either Right-angled Triangle BDC, 
or BDA, you have the Baſe and Hypothenuſe g1- 
ven to find the Angles; which you muſt do as you 
were before taught, Caſe IV. 

Note, That you may better and caſier find the 4th 
Number, for dividing an Oblique-angled Triquila 
into two Right-angled Triangles by Vulgar Arith- 
metick, than by the Tables of Logarithms, thus: 

N Square 
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Square the three given Sides, add the two 
greater Squares together, and from that Sum ſub- 
tract the leſſer; half the Remainder divide by the | 
greater Side, the Quotient will be the Baſe of the 
greater Right-angled Triangle. 4 


EAAMPLE. 


In the foregoing Triangle, the Square of the great- 
eſt Side AC 50, is | 2500 
The Square of the Side AB 36, is 1296 


Added together, make 3796 


r Y 1 


— — ” 


From which ſubtract the Square of the 7 
leaſt Side . F 4" 


— — 


Remains 3396 


The Half 1698 


F 
— — 4 


Which 1698 divide by 50 the longeſt Side, the 
Quotient is 33 5, the Baſe of the greater Right- | 
angled Triangle, viz. AD; and that being ſub- 
tracted out of 50, leaves 16 * for the Baſe of the | 

ſmaller Right-angled Triangle, viz. DC. 4 


8 


— ade. 
- 
— % 
8 1 b 
: 


* — 5 Þ 1 
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CASE X. 


Te three Sides of an Oblique Triangle being given, 
1 how to find the ſuperficial Content without knows 
ing the Perpendicular. 


From half the Sum of the three Sides ſubtra& 
each particular Side. Add the Logarithms of the 
three Differences, alſo the Logarithm of half the 
Sum of the three Sides together. Half the Total 
is the Logarithm of the Content required. 

In the foregoing Triangle, the Sides are 50, 36, 
20, their Sum 1s 106; the half Sum 53. 

The Differences between the half Sum and each 

particular Side, are 3 Log. 0.477121 

| 17 1.230449 
33 1.518514 
The half Sum 53 1.724276 


— 


Total added 4.950360 


e J 1 The half 2.475180 


- 3 — 
ll 
e The Number anſwering to that Log. is 298, 


F which is the Content of the Triangle requircd. 


By Vulgar Arithmetick thus, 


Multiply the firſt Difference by the ſecond, that 
Product by the third, that Product by the half Sum. 
Laſtly, Extra& the Square Root, and you have the 
2 Super- 


85 
E 7 
8 
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Superficial Content: So 3 multiplied by 17 makes 
51; which multiphed by 33, makes 1683; that 
multiplied by 53, the half Sum makes 89 199; 
the Square Root of which is 298, the Content re- 
quire . v 


GC HA P. XII. 
Of Heights and Diftances. 


How to take the Height of a Tower, Steeple, Tree, | 
or any ſuch thing. 4 


ET AB be a Tower, whoſe Height you would] 
know. ” 1 
Firſt, at at any convenient Diſtance, as at C. 
place your Semicircle, or what other Inſtrunient 
you judge moſt fit for the taking an Angle of Alti-Þ 
tude, as a large Quadrant, or the like, and there 
obſerve the Angle AC B. But to be more plain, 
place your Semicircle at C; and having turn'd it] 
down by a Plumb, make it to ftand Horizontal; 
Which it does when a Plummet-line fix'd to the! 
Centre falls juſt upon go deg. (in ſome Semicircles | 
there is a Line on the Back- ſide of the Braſs Limb, 
on purpoſe for the ſetting it Horizontal.) Then] 
(firſt ſcrewing the Inſtrument faſt) move the Index] 
up and down, till through the Sights you eſpy the 
top of the Tower at A; ſee then what Degree upon 
the Limb are cut by the Index, which let be 58, a 

= W 


. 


93 DB ry pany pop — — 


1 3 


8 
3 
* 4 
: 
＋ 
2 
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ſo much is your Angle of Altitude. Meaſure 


next the Diſtance between your Inſtrument and the 
Foot of the Tower, viz. the Line CD, which let 


* 
18 
F 
5 2 . * 
: i) /, = 1 
= 0-4-0 ;/ 
— > A Z2: 
== i 
4 | . 
4 g -: 
— ; 
ES - 4 
F of IH = 0 
ll 111411 A = 
- e 25 d = 1 5 
A C Ly” 


k 


be 25 Yards; then have you all the Angles given, 
(admitting the Angle of the Tower makes with 


| the Ground, viz. d to be the right Angle) and the 
Baſe to find the Perpendicular AB; which you 


may do, as you were taught in Caſe I. of Trigono- 
metry : For if you take 58 from 9o, there remains 
32 for the Angle at A. Then ſay, 


N 3 As 


* 4 
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As the Sine of the Angle A 32 9, 724210 
is to the Log. of the Baſe CD25 1, 397940 
So is the Sine of the Angle C 58 9,9284201 


. .. 
—— — We 
= 


to the Log. Heighth of the Tower | ; 
AB, or rather AD, 4o Yards 5 11,326360 


— — 


85 
— — 


1, 602150 


To this 40 Lards you muſt add the Height of your 
Inſtrument from the Ground; or, which is better, |: 
look through your fixed Sight to the Tower, and 
mark where your Sight falls upon the Tower, and re 
meaſure from that Place to the Ground, which 
add to the former Height found. In this way of 
taking Heights, the Ground ought to be very level, 
or you may make great Miſtakes. Alſo the Tower 
or Tree ſhould ſtand perpendicular: Or elſe you 
muſt meaſure to ſuch a place, where a Perpendi- Þ 
cular would fall if let down; as AB is not a Per- 
pendicular, but Ad; therefore meaſure the Di- 
ſtance Cd for your Baſle. = 

This you may plainly underſtand by the forego- 
ing Figure; for if ſtanding at C, you were to take 
the Height of the Tower and Steeple to E, the 8. 


Angle ECB is the ſame as the Angle at AC B; 
and if you meaſure only CB or CD, you will Þ 
make the Height FE the ſame as D A; which by 
the Figure you plainly perceive to be a great Er- 
rror: therefore to take the Height FE, you ſhould Þ 
meaſure from C to F. 


uw. 


How | 
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How to take the Height of 4 Tower, &c. when you 
cannot come nigh the Foot thereof. 


In the foregoing Figure, let AB be the Tower; 
end ſuppoſe CB to be a Moat, or ſome other Hin- 
drance, that you cannot come nigher than C to take 
che Height. Therefore at C place your Inſtrument, 
and take (as before) the Angle ACB 58 deg. Then 
go backwards any convenient Diſtance, as to G, there 
Jalſo take the Angle AGB 38 deg. This done, ſub- 
tract 58 from 180, ſo have you 122 deg. the Angle 
ACG. Then 122 and 38 being taken from 180, 
remain 20 for the Angle GAC. The Diſtance 
6 meaſured, is 26. Now by Trigonometry ſay, 
As the Sine of the Angle A 20 9534052 
is to the Log. of the Diſtance GC 26 1414973 
So is the Sine of the Angle G 38 9789342 


— — > Rs. 


— 
— 


— 


11204315 
to the Log. of the Line AC 47 1,670263 


= 


X | Again, 

As Radius the Right Angle B 10,000000 
is to the Log. of the Line AC47 1,672098 
Jo is the Sine of the Angle C 58 9.928420 


—— 


to the Log. Height of the Tower 
40 Yards & ; F5,0C0FE8 
But ſtill, as I told you before, the Ground is 
gunderſtood to be level. However, if it be not, I 
Jill ſhew you, 


N 4 How 
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f 
How to take the Height of a Tower, &c. when the 
| Ground either riſeth or falleth. 
| 'F 
AB is the Tower, CB the Hill whereon you are 
to take the Height of the Tower; plant your Se. 
N l 
| 
I 
1 

II t 
II | 

J 
Il 
/ 
| n 

d 
ſt: 


micircle in any Place of the Hill, as at C; then fi! 

turn it down, and make it ſtand Horizontal, as be. w 

fore directed, the Diameter then pointing to 4 * fo 
po the 
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the Tower, turn the moveable Index to A, and 
take the Angle AC4; which let be 19 Degrees, 30 
Minutes. Take alſo the Angle 4CB, which is 45 
Degrees, 3o Minutes; meaſure alſo the Diſtance 
CB 56 Yards; take 19 Degrees, 3o Minutes, out 
of go Degrees, o Minutes, there remains 70 Degrees, 
30 Minutes, for the Angle at A; then ſay, 
As Sine 702 : 30 9974346 
is to the Diſtance CB 56 Yards, Log. 1748188 


so are both the Angles at C 19 30, and 
45 30, viz, 65* O Sine 5 9957276 


11705464 


— — 


do the Height of the Tower 54 Yards,Log. 1,731118 


To take this at two Stations, without approaching 


ö : the Foot of the Tower, is no more than what has 
been ſaid before; for if you take your Angles at C, 


and then meaſure to F, and there in like manner as 
before, take your Angles again, thereby you may 
find all the Angles, and the Line AF; then ſay, 
As the Sine of the Angle ABF 

is to the Logarithm of the Line FA, 
So is the Sine of the Angle AFB 

to the Logar. of the Height of the Tower AB. 


07 Diſtance. 


Although I have before ſhewed how to take Di- 
ſtance by ſurveying a Field at two Stations, yet 
lince 1t ſeems naturally to come 1n here again, [ 
will give you one Example thereof: Suppoſe this 
following Figure to be a Piece of a River, and you 

88 8 meaſuring 


D. 


"I TI 


# 7 6 * * 

Py bs "A ; TY y 
1 7 - 

% * 

b ps, 4 


firſt Houſe of the Village F bears from you S. W. 
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meaſuring along one Side of 1t, would as well 
know the Breadth of 1t, as alſo make a trie Plot 
thereof, by putting down what remarkable things 
are ſeen on the other Side. J 
Beginning at © x, the firſt Station, cauſe one of 
your Aſſiſtants to go to the next Bend of the River, 
as © 2, and there ſet up a Mark for you ; then ſee 
what Angle from the Meridian © 1, © 2 makes, 
which let be N. 6 Degrees W.: Alſo ſeeing ſeveral 


Marks on the other Side of the River, taking their 
Bearings, as the Houſe A, which ſtands upon the 


Bank, and 1s a good Mark; for the Breadth of the 


River bears N. W. 52 deg. the Wind-mill B up in 
the Land bears N. W. 40 deg. the Tree C by the 
Water-ſide bears N. W. 17 dep. All this note down 
in your Field-Book, and meaſure the Diſtance © 1, 
© 2, 18 Chains, 20 Links. After this, coming to 
© 2, ſee how the next Bend of the River bears from 
you, viz. © 3; which is N. E. 15 deg. See alſo how 
the Houſe A there bears from you, vis. S. W. 20 
deg. the Wind-mill S. W. 50 deg. the Tree N. W. 
77. Alſo as you are going forward, if you ſee any 
thing more at this ſecond Station, taking the Bear- 
ing thereof, as a noted Houſe D up in the Land 
bears N. W. 287. and a Church E cloſe by the Ri- 
ver's Brink N. W. 4%. Meaſure the Diſtance 2, 3, 
and placing your Inſtrument at 3, the Church bears 
from you N. W. 88 deg. The Houſe up in the Land 


D you cannot ſee for the Church, therefore let it 


alone for the next Station. But here you may ſee 
forward a little Village F, the firſt Houſe whereof 
bears from you N. W. 32 deg. Meaſure the Di- 
ſtance 3, 4, and planting your Inſtrument in 4, the 


32 
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20 12 


32 deg. and the Houſe D, which You could not 


he at the third Station, S. W. 24. Having put 


down all theſe things in your F ield-Book, it will 
look thus: 


© 1 N. W. 6. 18 Chains, 20 Links. 


* 


N. W. 175. O0. 
A Wind-mill up in the Land N. W. 40*. o 
A Houſe upon the River- Bank N. W. 520. CO. - 


2 N. E. 15% 18 Ch. 10 Links. 


Obſervation. 


the Obſervation 
of © 1. 


The Houſe 8. W. 20? 
The Wind-mill S. W. 50 
A noted Houſe far up in the 
Land N. W. 289 
A Church upon the River's- 
Bank N. W. 45 


3 N. W. 15. 20 Ch. 50 Links. 
The Church bears N. W. 889. Theſe look back 
The noted H. cannot be ſeen.] to the Ob. of © 2. 


The End of a . > A forward Obſervat. 


— — — 


"The End X the little Village. 7 


Forward Obſerva- 


tions. 


S. W. 32. 
The Houſe reſpecting © 2 in 
the Land. S. W. 24 


Theſe reſpect 3 
and © 2. 


3 


B, Tree upon the Brink of the River bears { | 


The Tree N. W. 77? 5 look back to] 


To protract this, draw the Line N. 8. fin a Meri- 
dian, and laying your Protractor upon it, the Centre 
thereof to © 15 againſt N. W. 6 make a Mark for 

the Line that goes to © 2: Allo againſt N. W. 17 


make a Mark for the T re, and againſt 40 and 52, Ref 
for 


, 
Su! 

] 
You 
Pa F 
the: 
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for the Wind-mill and Houſe. Then from G 1 
through theſe Marks, draw the Lines © A, OB, 
© EC, © 2. 

Secondly, Take from your Scale 18 Ch. 20 Lin. 

and ſet 1t off upon the Line © 2, which will reach 
to © 2. There lay again the Centre of your Pro- 
tractor, the Diameter thereof parallel to the Line 

N. S.; and make Marks, as you ſee in the Field- 

Book, againſt N. E. 15. N. W. 77. S. W. 20. S. W. 

Fo. N. W. 28. N. W. 4. and through theſe Marks 

draw Lines. The firſt Line directs to your third 

Station, the ſecond Line N. W. 77. directs you to 
the Tree: C upon the River's Bank; for that Line 
cutting the Line & 1 C, ſhews you by the Inter- 
ſection where the Tree ſtood, and alſo the Breadth 
of the River. Alſo the Line S. W. 20 cuts the Line 
from the firſt Station N. W. 52, in the place where 

the Houſe A ſtands upon the Bank of the River. 

If therefore you draw a Line from A to C, it will 
ck repreſent the farther Bank of the River. And fo 
vou may proceed on Plotting, according to the 

Notes in your Field-Book ; and you will not only 


= AD EP. 


far the Wind-m1ll B, and the Houle D, ſtand from 
the Water: ſide. | 5 


How to take the Horizontal Line of a Hill. 


When you meaſure a Hill, you muſt meaſure the 
Superficies thereof, and accordingly caſt up the 
Contents. But when you plot 1t down, becauſe 
you cannot make a Convex Superficies upon the 


thereof; which. you muſt ſhadow over with the 
Reſemblance of a Hill, that other Surveyors, whey 


have a true Plot of the River, but alſo know how \ 


Paper, you muſt only plot the Horizontal or Baſe 


—— — 
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they apply your Scale thereto, may not ſay you 
were miſtaken. And you may find this Horizon- 
tal or Baſe-Line after the ſame manner as you have 
been taught to take Heights. 92 

For ſuppoſe AB CD a Hill, whoſe Baſe you 
would know. Plant your Semicircle at A, and 
cauſe a Mark to be ſet up at B, ſo high above the 


0 
k 


top of the Hill, as the Inſtrument ſtands from the. 

Ground at A; and making your Inſtrument hori- 

zontal, take the Angle BAD 58 deg. Meaſure the 

Diſtance AB 16 Chains, 80 Links; then ſay, 

As Radius I00000C0 
is to the Line AB 16 Ch. 80 Lin. 3225309 

So is the Sine Complement of A 582 9724210 


1072 


M 


vel 


But if you have occaſion to meaſure the whole caf 
Hill, plant again your Inſtrument at B, and tak au 
the Angle CBD, which let be 46 deg. Meaſurg 
alſo the Diſtance BC 21 Chains; then ſay, ? ind 

i -- 


to part of the Baſe AD 8Ch. 90 Lin. 1 2,94951 
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As Radius 10000000 


is to the Line BC 21 Ch. o Lin. (Log.) 1322219 
So is the Sine of the Angle CBD 46 9856934. 


to the part ofthe Baſe DC 15Ch. 11Lin.1 1,179 I 53 


Which 15. 11. added to 8. 90. makes 24 Chains, 
x Link, for the whole Baſe AG; which is to be 
plotted, and not AB and BC; although they are 
to be meaſured to find the Content of the Land. 
I mentioned this way, for your better under- 
ſtanding how to take the Baſe of Part of a Hill; 
for many times your Survey ends upon the Side 
of a Hill. But if you find you are to take in the 
whole Hill, you need not take altogether ſo much 
pains as by the former way. As thus: Take, as 
before, the Angle A 58 deg. Meaſure allo AB. 
hen at B take the whole Angle ABC 78 deg. Sub- 
ra& theſe two from 180 deg. remains 44 for the 
\ngle at C; then ſay, 
As the Sine of the Angle C 44 | 
is to the Log. of the Side AB; 
So 1s the Sine of the Angle ABC 
to the Log. of the Bale AC, 


the 
Ori- 


the 


OOO 
309 
Ie, to take the Shoals of a River's Mouth, and 


Plot the ſame. 


| Meaſure firſt the Sea-coaſt on both Sides of the 
wer's Mouth, as far as you think you ſhall have 
Kcafion to make uſe thereof; and make a fair 
Jraught thereof, putting down every remarkable 
Ring in its true Situation, as Trees, Houſes, Towns, 
ind-mills, Oc. Then going out in a Boat to ſuch 
Sands 
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Sands or Rocks as make the Entrance difficult, at 
every conſiderable Bend of the Sands, take with 
a Sea-Compaſs the bearing thereof to two known 
Marks upon the Shore; and having ſo gone round 
all the Sands and Rocks, you may eaſily upon the 
Plot before taken, draw Lines which ſhall interſect 
each other at every conſiderable Point of the Sands, 
whereby you may truly prick out the Sands, and 
give good Directions either for laying Buoys, or 
making Marks upon the Shore for the Direction of 


Shipping. 
8 | N 
EXAMPLE. 


Suppoſe the following Figure to be a Piece of ſome 
Sea-Coaſt, Firſt, I make a fair Draught of it, with 
the Mouth of the River as far up as there 1s occaſion, 
putting down every remarkable thing, as you ſee 
here, all but the Rocks and Sands excepted, which 
I am now going to ſhew you how to take. Go in a 
Boat down the River, till you find the Beginning of | 
the firſt Sand A, as at 4, and there take a Sight to 
the Red-Houſe, which let be S. W. 86 deg. allo to 
the Tree, which is S. E. 6 deg. To plot which, draw 

Lines quite contrary to your Obſervations; as from 

the Red-Houſe draw a Line N. E. 86. and from the 
Tree a Line N. W. 6 deg. which two Lines will in- 
terſect each other in the Point a, which ſhews you! 
the Beginning of the Sand A. Row along the ſame 
Sand, ſounding as you go, till you find it have a con- 
ſiderable bending, and there take again two Obſer- 
vations, as before, and protract them too, when the 
you come a- ſhore, in like manner. The like do at the 


bending of every Sand, till either you come 8 
the 
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the 
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the Sand, or come to the Place where it joins with 


the Shore. 
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It would be too tedious for you, and troubleſome 
for me, to give you all the Obſervations, I having 
already in this Treatiſe ſo often deſcribed the ſame 
thing ee: therefore I will mention only one 
Place of Obſervation more, which Ijudge ſufficient. 
In the Sand C, I find the Bend (2), and there, as I 
ſhould do at all the reſt, I take two Obſervations 
to ſuch things on the Shore as are moſt conſpicuous 
unto me, vis. Firſt, to the Beacon, which bears from 
me S. W. 25 deg. Secondly, to theWind-mill, which 
bears from me N. W. 40 deg. Now after I have taken 
the other Angles or Bends of that Sand,and am come 
home, I draw a Line from the Beacon oppoſite to my 
Obſervation S. W. 25 deg. vix. N. E. 25 deg. Alſofrom 
the Wind- mill I draw a Line S. E. 40 deg. Now 
_ where theſe two Lines interſect each other, as they 


do at 2, I mark for one Point of the Sand C. In like | 


manner as I did this, I obſerve and protract every 
Line of the Sand C, and of all the other Sands and 
Rocks, be there ever ſo many; and ſo will you 
have a fair Map, fitting for Seamens Uſe. 

Now to give Direction for Seamens. coming in 
here, draw a Line through the middle of the South 
Channel, which Line will cut both the Church and 
Wind- mill; ſo that ifa Ship coming from the South- 
ward, bring the Church and Wind- mill both into 
one, and keep them fo, ſhe may boldly run in, till 
- ſhe brings the River's Mouth fair open, and then 
ſail up the River, Likewiſe coming from the North- 

ward, muſt bring the Tree and Beacon both into 
one, and keep them ſo till the River's Mouth is fair 
open. But leſt they ſnould miſtake, and run upon 
the Ends of the Sands A or B, it would he neceſſary 
that a Mark was ſet up behind the Red-Houſe, in a 
{trait Line with the middle of the River, as &. 


Then 


* 
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ward, let her keep her former Marks both in one, 
till ſhe bring the Red-Houſe and & both in one; 
and then keeping them fo, run boldly up the River, 
till all Danger is paſt. I have put down this Wind- 


- mill and Beacon, not as if ſuch good Marks would 


always happen; but to ſhew you how to place 
Marks, or lay Buoys if it be required. 

You muſt mind, after you have taken all the 
Sands, to take the Sounding alſo quite croſs the 
Channels, all vp and down, and to put them down 
accordingly ; the beſt time of doing which, is at 
Low-Water in Spring-Tides. 


How to know whether Water may be made to run 


from a Spring-head to any appointed Place, 


For this Work, the Diameter of the Semicircle 
is a little too ſhort; however, an indifferent Shift 
may be made therewith ; but it is better to geta Wa- 
ter-level, ſuch as you may buy at the Inſtrument- 
Makers; with which being provided, as alſo with 
two Aſſiſtants, and each of them with a Staff divided 


into Feet, Inches, and Parts of an Inch, go to the 


Spring-head; and cauſing your firſt Aſſiſtant to 
ſtand there with his Staff perpendicular, make the 
other go in a right Line towards the Place deſigned 
for bringing the Water any convenient Diſtance, 
as 100, 150, or 200 Yards, and there let him ſtand, 
and hold his Staff perpendicular alſo. Then ſet your 
Inſtrument nigh the Mid- way between 'em, making 
it ſtand level or horizontal; and look through the 
Sights thereof to your firſt Aſſiſtant's Staff, he 
moving a Piece of white Paper up and down the 
Staff, according to the Signs you make to him, till 
through the Sights you eſpy the very Edge, of the 

aper. 


— | 
Then a Ship coming from the Southward, or North- 
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Paper. Then by a Sign make him to underſtand 
that you have done with him; and let him write 
down how many Feet, Inches and Parts the Paper 
reſted upon. Alſo going to the other End of your 
Level, do the ſame by the ſecond Aſſiſtant, and let 
him write down alſo what number of Feet, & c. the 
Paper was from the Ground. This done, let your 
firſt Aſſiſtant come to the ſecond Aſſiſtant's Place, 
and there let him again ſtand with his Staff; and 
let the ſecond Aſſiſtant go forward 100, 200Yards, as 
before; and placing yourſelf and luſtrument in the 
midſt between them, take your Obſervations alto- 
gether as before, and let them put them down in 
like manner. And ſo muſt you do till you come to 
the Place whereto the Water is to be conveyed. 
Then examine the Names of both your Aſſiſtants, 
and if the Notes of the ſecond Aſſiſtant exceed 
that of the firſt, you may be ſure the Place 1s lower 
than the Spring-head, and that therefore Water 
may be well conveyed. But if the firſt's Notes ex- 
ceed the ſecond's, you may conclude it impoſſible 
without Engines, or the like. 


The firſt Aſſiſtant's Note. The ſecond Aſſiſtant's Note. 


Stat. Feet Inch. Parts. | Stat. Feet. Inch. Parts. 
© 1 3 _ 6-8-4 
WS: 28-5458 © 2 „ 
© 3 3 5 I © 3 9 8 
83 7 DE. 66 8 


Here you may ſee the ſecond Aſſiſtant's Note ex- 
ceeds the firſt, 8 Foot, 1 Inch; which is enough to 
bring the Water with a ſtrong Current, and to 
make it alſo riſe up 6 or 7 Foot in the Houſe, if oc- 
caſion be; for ſuch as have written of this Matter, 
allow but 4 Inches and x Fall in a Mile to make the 
Water run. | A TABLE 
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The USE of the foregoing 
TABLE. 
T Have already ſufficiently, in the ſixth Chap- 


ter of this Book, taught you the Uſe of this 
Table; however, becauſe it 1s made ſomewhat 


different from ſuch of this kind as have been made 


by others, I will briefly, by an Example or two, 
explain it to you. Admit in ſurveying a Wood, 
or the like, you run a Line N. E. 40 Degrees, 10 


Chains: Or, in plainer Terms, a Line 10 Chains 


in Length, that makes an Angle with the Mer1di- 
an of 40 Degrees to the Eaſtward ; and you would 
put down 1n your Field-Book the Northing and 
Eaſting of this Line, under their proper Titles 
N. and E. according to Mr. Norwood's Way of 
ſurveying, taught in the ſixth Chapter. 

Firſt, at the Head of the Table find 40 Degrees, 
then in the Column of Diſtances ſeek for 10 Chains: 
Which had, you will find to ſtand right againſt it, 
under the Title N. 7. 7. for the Northing, which 
1s 7 Chains, 7- of a Chain: And for the Eaſting, 
under the 'I1tle E. 6. 4. which is 6 Chains, & of a 
48 B Chain, 


"97 
Chain, as nigh as may be expreſſed in the tenth 
Part of a Chain: But if you would know to one 


Link, add o to the Diſtance, ſo will 10 be 100; 


which ſeek for in the ſame Page of the Table, and 
right againſt 1t. yoy will find under Title N. 76. 
6. or 7 Chains, 66 Links for your Northing ; and 
under Title E. 64. 3. or 6 Chains, 43 Links for 
your Eaſting: Which found, put down in your 
Field-Book accordingly ; and having done fo by all 
your Lines, if you find the Northing and South- 
ing the ſame, alſo the Eaſting and Weſting, you 
may be ſure you have wrought true, .otherwiſe 
not. ; 


If the Diſtance conſiſts of odd Chains and Links, 
as moſt commonly it ſo falls out, then take them 
ſeverally out of the Table, and by adding all to- 
_ you will have your Deſire. As for Exam- 
ple: 


| Suppoſe my Diſtance run upon any Line be 
N. W. 35 Degrees, 15 Chains, 20 Links: N. 


Firſt in the Table I find the North-N Ch. Ch. Lin. 
ing of 10 Chains to be — j10— 8—19 
3 

20 Lin. o- 16 

12—45 * 


— — — HM —— 


Which added together, makes 12 Chains, 45 


Links & for the Northing of that Diſtance ron. 
4 | n 


S „ woes tw 


(3) 
In like manner under 35 Deg. and Title W, I find 
the Weſting of the ſame Line, as here: 


Ch. Ch. L. 
3 head Lanes / * 
N 
20Lin. o- 11 


9—72 b 


— — 


By which I conclude the Northing of that Line to 
be 12 Chains, 45 Links ,; and the Weſting 8 
i Chains, 72 Links ?: Which thus you may prove 
] by the Logarithms. 


As Radius 10,000000 
is to the Diſtance 15.20. — 3,181844 

So is the Sine of the Courſe 35 Des. — 9,758591 
* N — — — 
to the Weſting 8 Chains, 72 Links 12,940435 


— — — 


And, As Radius — | —— 10,000000 
to the Diſtance 15 Chains, 20 Links 3,181844 
So Co- ſine of the Courſe 55 —————9,913364. 


" i 


to the Northing 12 Chains, 45 Links 1 3,095208 


— — 


Mark, If your Courſe had been S. E. it would 
have been the ſame thing as N. W.: For you ſee in 
the Tables N. and S. E. and W. are joined toge- 
B 2 ther. 
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ther. If your Degrees exceed 45, then ſeek for 


them at the Foot of the Table: And over the Ti- 


tles N. S. E. W. find out the Northing, Southing, 


Eaſting or Weſting. 
I think this to be as much as need be ſaid con- 
cerning the preceding Table: As for the finding 
the Horizontal Line of a Hill, arid ſuch like things 
by the Table, before you have half well read] 
through the Chapter of Trigonometry, your own | 
Ingenuity will faſt enough prompt you to it. 
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The Table of Sines Sad Tangents. 


O. 


Sine. 


7.463726 


8.065776 


O. OO00000 


7.162696 


7.639816 
7-704754 
7.861662 


3 
8.007787 


8.116926 
8.16268 1 
8.204070 
8. 8.241855 


Co-: ſine. 


1 IOO.000000 


9.999999 
9.999998 
9.999996 
9.999993 
9.999989 
_9-999983 
9.999977 
9.999971 
9.999963 
9.999954 
9.999944 
9.999934 


(Co- fine. 


| Sine. 


Tangent. 


7.764761 


8.00780 


8.241921 


0.000000 
7.162696 
7-4603727 
7.6398 20 


7.861674 
2940858 
9171.992191 
8.065806 
8.116963 
8. 162737 
8.204126 


Co-tang. 


Co-tang. | 
Infinita. 60 
12.837304|55| 
12.5360273150 
12.360180 
12.235239]40 
12.138326 


12.059142 


11.934194 
11.88 3037 
11.837273 
11.798874 5 
11.758079 o 


Tangent. 


89. 


I. 


Sine. 


Co-line. 


8.241855 9.999934 


8.393101 
8.41 7919 
8.441394 
8.463665 
8.484848 
8.505045 
8.524343 
8.542810 


Tangent. 


8.241921 


|  Co-tang, 2 
11.758079 


9.999922 
9.999910 
9.999897 
22 
9. 9998 86718 
9.999881 


8.276691 
8.308884 
8.338856 
© 300895 


393234 
8.418068 


9.999834 
9.9998 16 
9.999797 
9.999778 
9.999757 
9.999735 


8.441500 
8.403849 
8.48 5050 
8.505267 
8.524586 
8.543084 


Co-fine. | 


Sine. 


11.723309|55 
11.691116 
1166114443 
11.633105 
11. 60676635 
11.581932 


11.558440 
11.536131 
11.314930 
11.494733 


11. 22 5 
11.451 6916 0 


| Co-tang. |! 


1 Tangent. | 


88, 


——_— 


— — 


— 
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M 
0 
5 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 


— 


Co: ſine. 


Co- ſine. 


9.999735 
9.999713 
9.999689 


89.999665 


9.999640 
9.999614 
9.999586 
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The Table of Sines and Tangents. 


8.560828 
8.577877 


8.594283 
8.610094 


8.025352 
5.040093 


Tangent.“ 


Co-rang. ay 


11.456916 


— ” 
—— —h — 


11.439172 


11.422123 
11.408717 
11.389906 
11.374648 


11.359907 


9.999558 
9.999529 
9.999500 
9.999469 
9.999437 
9:299404 
Sine. 


8.054352 
8.668 160 
8.681544 
8.694529 
8.707 140 
8.219396 


11.345648 
11.331840 


11.318456 


11.308471 
11.292860 


11. 280604 


Co-tang. | 


Tangent. | 


87. 


601 


3. 


M 


15 
20 
is 
30 


4 


55 
bo. 


8.704511 
8.775223 
9:78 5075 
35 8.795881 
8.805852 
8.8 15399 
5018 


40 | 
5 


| Co-ſine. 


©. 8.71: 200 9.999404 


5 8.730088 
10 0.742250 


9.999371 
9.999336 


8.753528 9.999301 


9.999265 
9.999227 
9.999189 


Tangent. 


* 


8.719396 


11.280604 


8.731317 
8.742922 
8.754227 
8.765246 


8.775995 
8.786486 


11.268683 
11.237078 
11.245773 


11.234754 
I 1.224005 


I1.213514 


9.999150 
9.999 110 
9.999069 
9.999027 


8.8344569.998984 


9.998941 


— — — — — — 


| Co-ſine. | Sine. 


11.203269 
11.103238 
11.183471 


3111.173897 


11.164529 
11.156356 


1 Tangent. 


The Table of Sines and Tangents. 


* 


Sine. 
8.843585 
8.852525 
8.861283 


8.869868 
8.878285 


8.902596 
8.910404 
8.918073 
8.925609 
8.933015 
8.940296 


Co-fine. | 
9.998941 
9.998896 
9.998851 
9.998804 
9.998757 


9. 2 N 
9.998659 


9.998609 
9.998558 
9.998 506 
9.998453 


9.998399 | 


9-998 344 


| Co-fine. | 


Tangent. | Co-tang. 


11. 11.135356 
11. 1 
11.137567 
11.128936 
11.120471 
11.112167 
11. 104016 


8.941952 


8711.096013 


Sine. 


Costang. 


11.088134 
11.080432 
11.072844 
11.065384 
11.038048 


Tangent. 


85. 


5. 


8.988083 
8.994497 
90.0008 16 
9.007044 
9.013182 


Co: ſine. 
9.998 344 
9.998289 
9.998232 
9.998174 
9.998116 


Tangent. 


Co- tang. 


8.941952 


11.058048 


8.949168 
8.956267 
8.963255 
8.970133 


9.998056 
9.997990 


8.983577 


8.976906 


11.0508 32 
11.043733 


11.036745 
11.029867 


11.023094 
11.016423 


9.997935 
9.997872 
9.997809 
9. 997745 


9.019235! 


9.5976 680 
| Co-ſine. | 


9.9970 514 


8.990149 
8.996624 
9.003007 
9.009298 
9.015502 
9.021620 


I1.009851 
11.003376 
10. 996993 
10.990702 


10.984498 
10.978380 


— — — — — CO 


'. Sine. - 


| Co-tang. 


Tangent. 
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The Table of Sines and Tangente. 


6. 


Sine. 


| Co-fine. 


9:019235 
9.025203 
9.031089 
9.036896 
9.042625 
9.048279 
9.053059 
9.059307 
9.064806 
9.070176 
9.075480 
9.080719 
9.05 5594 


| Co-ſine. 


9.997614 


Tangenr. 


Sine. 


9.997547 
9.997480 
9.997411 
9.997341 
9.997271 
2227.22 
9.997127 
9.997053 
9.996979 
9.996904 
9.996828 
9-990751 


9.051008 


Co-tang. 


9.021620 
9.027055 
9.033609. 
9.039485 
9.045284 


9.056659 


10.978380 


10.972345 
10.966391 
10.960515 
10.954716 
10.948992 
19.943341 


9.007752 


9.083891 


Co-tang. 


9.062240 


9.073197 
9.078576 


9.089144 


10.937760 
10.932248 
10.926803 
10.921424 
10.916109 
10.9108 56 


Tangent. 


83. 


7. 


9.101050 


9.105992 
9.110873 


55 


9.115698 


9.120469 
9.125187 
9.1298 54 


9.134470 
9.139037 


6019.143555 
I Co-ſine. | Sine. 


| Co-{ine. 

9.990751 
9.996673 
9.996594 
9.990514 
9-990433 
9.996351 


9990209 


9.990185 
9.990100 
9.996015 
9.995928 
9.995341 
9.995753 


9.059144 


9.094330 
9.099408 
9.104542 
9.109559 
9.114521 
9.1194.29 


Tangent. | Co-tang. | 


19.9 10850 


10.903664 
10.900532 
10.893458 
10.890441 


10.887479 
10.880571 


9.124284 
9.129087 
9.133839 
9.138542 
9.143196 
9.147803 


— — — — — 


10.873716 
10.870913 
10.866161 
10.861458 


10.8 56804 


10.852197 


1 Tangent. M 


W 


% al 
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The Table F Hines and Tangents. S - 
WEI 2 


—— 


Sine Co-fine.. Tangent. | Co-tang. 


9-143555|9-995753|9-147803|10.852197|60 


9.148026(9.995664[9.152363|10.847637|55 
1019.15245119-995573[9-156877] 10. 843123 50 
” 1]5]9-156830[9.995482[9.161347|10.838653] 45 
2019.16116419.995390[9.165774[10.834226] 40 
2519-165454|9-995297]9.170157|10.829843] 35 
30[9-169702|9.995203[9.174499|10.825501] 30 


3519.173908{[9.995108[9.178799]10.8212011[25 
40 |9.17807219.9950131[9.183059[10.816941 20 
| 45 9.18219619.9949161]9.187280[10.812720|15 
1 309. 1862809.9948 189. 19146210. 80853810 
559.1903 259.9947209. 19560610. 804394 5 


_ [$919-19433219-994620]9.199713[10.800287] © 
| | | Co-fine. | Sine. : | Co- tang. | Tangent. M 
81. 
9. 


— — — — — — 


9.194332 9.994620 9.199712 — 80028 60 


Ml Sine. | Co: ſine. Tangent. 1 
O 


51 9.19850219.99415919.203782 _ 796218 35 
1019. 2022349.994418 [9 207817 10.792183 50 
159.2061319. 9943 169.2118151 10.788 18545 
2009. 209992 9. 9942129. 21578010. 7842 2040 
259.2138 1819.994108 [Y. 219710 10. 78029035 | 
30|9.217609 9.994003 9.223607 10.776393 20 ; 


— — — ͤ ũn. 3de““.m — — — 


359.2213679. 993897 9.22747110.77 25297233 
409.2250929. 99378919. 23130210. 76869820 : 
45|9.226784|9.993608119.235103[10.704897 15 
5019.232444|9-99357219.238872|10.761128|10 
559.2360739. 993462 9.242610 10. 757390 5 
609.2396700. 903351 9.2463 19 10.733681 © 


Co-ſine. ] Sine. Co- tang. Tangent. M. 
80. Wt WE, 


8 8 4 — 
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The Table of Sines and Tangents. ; 8 

mT 10. 
Sine. | Co- ſine. Tangent. Co-tang. | 
9.23967019.993351[9.246319110.75368 160 
9.243237 9.993240[9.249998 [10.750002|55 
9.24677519.9931271[9.253648110.746352[50 
0.25028219.9930131[9.257269[10.742731145 
9.25376119.992898 [9.260863 [10.739137]40 


9.25721119.992783|9.264428 [10.735572135 
9.260633 9.992666 9.267967 | 10.732033|30 


Fx Ee © OE 


9.264027 9.992549|9.271479110.728521125 
9.267395| 9.992430 9.274964 10. 72903620 
9.2707359. 9923111 9.278424 (10721876015 
9.274049 9.992190 9.28 1858 [10.718 142110 
9: 277337 9. 992069 9.285268 [10.714732 5- 
9.280899 9.991947 9.288632 10.211348 


O 
| Co-ſine. Sine. Co-rang. Tangent. N 
11. 


Sine. Co- ſine. Tangent. ] Co- tang. 
9.280599 9.991974 9.288652 10.211348 
9.283836 9.991823 9.292013 10. 70798785 
9.287048 9.991699 9.293349 10. 70463150 
9.290236 9.991749. 29866210. 70133845 
9.293399 9.991448 9.301951 10. 69804940 
9.296539 9.991321 9.305218 10. 69478235 
30 9:29905519-991193 9.308463110.6915371|30 
35 9-302745 9.991004 9. 9.311685 10.088315|25| 
40[9.305819[9.990934[9.31488;|10.685115|20 
459.308 8679.990803 9.3 18064 10.68 1936015 
5019.311893 19.99067 19.321222 10.678778 10 
559.3 148979.990538 [9.324358 10.675642 5 
(0019-317879[9-990404 9.327475 19.672625 © 
ICo-ſine.] Sine. | Co-tang. | Tangent. M 


5 Bs 
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The Table of” Sines and Tangents. 


12. 


15 
20 
23 
30 


40 
45 


55 
60 


M | 


Co-ſine. 
317879 


9.990404 


Tangent. 


9.327475 


59.320840 
9.323780 
9.326700 
9.329599 
9.332478 
9.335337 


9.990270 
9.990134 
9.989997 
0.989860 
9.989721 
9. 98 988 2 


10 


9.989441 
9. 98 9300 
9.989157 
9.989014 
0.988869 
0.988724 


9.338 176 
9.340996 
9.343797 
9.340579 
9.349343 
9.352088 


135 


50 


9.330570 
9.333046 
9.330702 
9.339739 
9.342757 
9.345755 
9.348735 
9.351097 
9.354640 
9.357506 
9.300474 
9.303364 


| Co-tang. 


10.672525 
10.669430 
10.666354 
10.663298 
10.660261 


10.648 303 
10.645360 
10.642434 


10.639326 51 


10.636636 


| Co-ſine. 


Co-ra 


17: 


Tangent. 


I 3. 


1 


M Co-:ſine. 


9.988724 
9.988578 
9.988430 
9.988282 
9.988 133 
9.987983 
2 
9.987679 
9.987326 
9.987372 
9.987217 


9.357524 
9.300215 
9.362889 
9.305546 
9.365185 


Tangent. 


9.369094 
9.371933 
9.374756 
9.377563 
9.350354 
9.383129 
9.385888 
9.388031 
9.391360 
6119-394073 
9.396771 


Co-ta ng. 


Co-tang. 
10.636636 


10.633763 
10.630906 
10.628067 
10.623244 


10.622437 
10.619646 


10.616871 
10.614112 
10.611369 
10.608 640 
10.608927 
10.603229 


— . —D“ä 


Tangent. 


76. 


* 


rs * { » 
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The Table of Sines and Tangents. 


14. 

Sine, | Co- ſine. | Tangent. 
9.38367519-986904 9.396771 
9.3862019.986746 9.399485 
9.38871109.986587 9.402 124 10.397876 
9.391206 9.986427 9.404778 10.595222 
9.39368 9.986266 9.407419 10.392581 
9.396150 9.986104 9.4 10045 10.589955 
9.398600 9.98 942 9.412658 10.587342 
9.401035 9.988778 9.413257 10. 84743 
9.403455 9.985613 9.4178420(10.82138 
9.4088 629.9854479. 42041510. 579885 
9.408 2549.985280 9. 42297410. 577026 
9.4106329. 985113 9.423519 10.374481 
1 9.428032 10.371948 


Co- ſine.] Sine. | Co-tang.. Tangent. 


75. 
15. 
Sine: | Co-line. | Tangent. | Co-tang. 


* 


9.412996] 9.984944 9.428052 10.37 1948 

9.415347 |9-984774|9-430573[10-509427 
>| 9.417684 |9.984603][9 433080[10.566920 
9.420007 |9.984432[9.435576[10.564424 
9.422318 9.984259 9.438059 10.561941 
9.424619 9.98408 5 9. 44032910. 359471 
9. 4268 99 9.98391109.442988 10.357012 


— — — — — — — . ͤ⁴ü＋“ ä³ 


9.429170 9.983735 9.445435 10.854305 
9.43 1429 9.983538 9.447870 10.652130 
9.433675 9.98338 19.450294 10. 549706 
9.435908 9.983202 9.452706 10.347294 
9.438 1299.983022 9.455107 10.448 93 
9.440338 9.982842 9.457496 10.42 04 
I Co- ſine. Sine. Co-tang. |. Tangent. 


24. 


The Table of Sines and Tangents. hs 
HS 16. 4 
Sine. Co- ſine. | Tangent. | Co-tang. | 


9.4403 38|9 98284219. 477496| 8747845 
9:442535 [9-982660| 9.459875] 10. 401277 
9.444720|9.982477|9.462242|10.537758|50 
9.446893 9.98 22949.464799 10. 37401 [4 


9.449054 |9.982109|9.46694f|10.533055 40 


9.451204|9.981924[9.469280| 10.530720]35 
9.4#3342|9-981737[9.471605]10.528395]30 
519-4554691[9.981549[9.473919] 10.526081 |25 
947784 9813619 2310.523777 20 
9.479688 9. 981171908770. 521483 5 
9.46 17829. 98098 19. 48080110. 19199 fro 
9.463864 9.980789 9.48 3070.16 oF 
9477 2d 9 48 T3301 L46610 
Co-fine. | Sine. |Co-rang. | Tangent. IN 
— 4 

- Fl 


Sine. \ Co-ſine. | Tangent. | Co-tang.” 


9.461935 9.985596 0.485339} 10.514661]60 


— — 


7 9.467996 9 9.487593] 10.512407]55 

9.470446 | 9.98020819.489838] 10. 1016250 
9.472086|9.98001 2|9.492073|10.507927]45] 
9.474115|9-97981619.494299] 10.505701 [40 
9.47613319-97961819.496515] 10.503485}35 
0.478142|9.979420[9.498722|10.501278] 30 


— — — — — 


9.480140|9.979220]9.500920] Io. 49908025 
9.482128]9.979019|9.503109|10.496891|20 
9.484107 9.788179. 10. 49471115 
0.486075 | 9.978615] 9.507460] 10.492540[10 
9.488034 |9.978411]|9.5096221|10.490378| F 
9.489982|9.978206]9.511776|10.488224| © 


I Co-fine. } Sine. I Co-tang. Tangent. M 


72. 
Fo 


— 


The Table of Sines and Tangents. 


18. 


Sine. 
9489932 
9.491922 
9.493851 
9.495772 
9.497682 
9.499584 
9.591476 
9.503360 
9.505234 
9.507099 
9.508956 
9.5 10803 
12642 

Co-ſine. 


9.978206 


9.977794 
9.977586. 


9.977167 
9. 976 


9.976 
9.976732 
9.976318; 
9.976103 
9.975887 
0.975670 


4 Co-fine. Tangent. 
9.511776 
9.978001 \9.5 13921 


9.516057 
9.518186 


9.977377 i9-$20305 


9.522417 
9.524420 


9. 9.526615 


E 72870 


9.530781, 
9.732873 


Sine. 


10. 47 
19.477583 
19.475480 
10.473385 


10.471298 
10.469219 
10.467147 


9.534916 10.46 084 
9.536972 10.462028 


rr DI NN 


8 angent. 


10.483943 
10.481814 


- 


Co-rang. ' 
I. | 


19. 


M 


10 
20 
25 
aL 
37 
40 
45 
70 
M1 
oP 


— — 


— —ůů— — ———ͤ 


O 


7 


Sine. | 
9 Fl 2642 


9.714472 
9.516294 
9.518107 
9.719911 
9.521707 
9.123497 
9.y52y275 
9.527046 
9.528810 
9.5 3065 
9.532312 
9.934202 


— — — 


028 
9. 
9.977233 
9.977013 
9.974792 
9. 9747/7 
9.974347 
9.974122 
9.973897 
9.973671 
9.973444 
9.973215 
0.972986 


Co- fine. ]* 


Co- ſine. 


} Sine. 


tangent. 


Co-targ. | 


2.#36972110.463028 60 


9.5 39020 
9.541061 


9.543094 


9.745119 
9.547138 
49149 
9.551153 
9.57573 149 
9.555139 
9.777121 


9.9097 


9.561066 
Co-tang. 


10 10.460985 


10.478939 
10. 476906 


Ir 
Fol 
4 


19.454881'40 


10.472862 
10400071 


10.448847 
10.446851 
10.444861 
10.442879 
10.440903 
10438934 


T\ angent. 


35 


70. 


1 
4 
* 


a N 
by * « 
- * * 


The Table of Sines and Tangents. 


20. 


Sine. 


( Co-ſine. 


. 
9.535783 
9.537507 
9.539223 
9.540931 
9.542632 
9.944325 


— uc—v— 


9.546011 


Co-fine. 


9.547689 
9.549360 
9.551024 
9.552680 
9.554329 


9.972986 


—— — — 


9.97277 


9. 972291 
9.972058 
9.971823 
9.971f83 
9-97 1351 
9.971113 


9.97201 
Sine. 


9.97224 


9.970874 
9.970635 
9.970394 


9.563028 
9.564983 
9.566932 
9.568873 
9.570809 
9.572738 
9.574660 
9.576576 
9.578486 
9.580389 
9.582286 
9.584177 
Co-tang. 


Tangent. | Co-tang. 


9.$61066 |10.438934 
10.436972 | 


19.43f017 
10.43 3068 


10.429191 
10.427262 


10.4257 340 


10.419611 


10.417823 


69. 


Tangent. 


10.431127 


10.423424 
10.421514 


10.417714 


21. 


N Sine. | 


| 019-$#4329 


5 
IO 
15 
20 
25 
30 
37 
45 
| fo 
ſy 
60 


9.5577! 
9.557606 
9.559234 
9. 760855 
9.562468 
9.56407} 
9.565676 
9.567269 
9.568856 
9.570435 
9.572009 


9.573575 
| Co-ſine. 


| Co-fine. 


— . —— 


9. 970172 


Tangent. 


9.984177 


| Co-tang. 


9.969909 
9. 969665 
9.96 9420 
9.969173 
9.968926 


9.967927 
9.967674 
9.967421 
9.967166 


9.586062 
9.5 87941 
9.589814 
9.591681 
9.5935 4% 
9.#9ſ398 
9.597247 
9.599091 
9.600929 
9.602761 
9.604588 
9.606410 


Co-tang. 


10.41 2059 
10.410186 


10.4083 19 
10.406458 
10.404602 


10.402753 
10.400909 


10.397239 
10.397412 
10.393590 
Tangent. 


10.413938 


68. 


at * vo oe 
- a” 7 * 9 


4 We L * n — 


The Table of Sines and Tangents. 


22. 


Sine. 


9. 5766 


9179777 
9.581 3 12 

9. T d 2840 
9.584361. 


9. 787587 
7 788855 


4 590387 
0. 0.59187 8 


Co-fine. 


9.973575 
1 9685 


9.578236 9.966395 


9.964294 
9.064026 


— — — — 
1 


Sine. 


9.610036 
9.611841 
9.613641 
9.617435 
9.617224 
9.619008 
9.620787 
9.622FG61 
9.624.330 
9.626093 
9.627872 


N Tangent 
9. = 


Co- tang 


10.3930 
10.391777 
10. 389964 
10.388 179 
10.386359 
10. 28477 
10.3 82776 
10. 10.380992 
10.379213 
10.377439 
10.377670 


10.373 90 


10.372148 


| Co-tang. i Tangent. 


2 


67. 


23. 


Sine. 
9.791878 


TS 


Co-fine. | 
9.964026 


9.593363 
9.594842 
9.59631F 
9.597783 
9.599244 


9. 6021570 
9.603504 
9.605032 
9.606465 
9.607892 
9.609313 


| 0.600700 


Co- ſine. 1 


9:963757 
9.963488 
9.963217 
9.962945 
9.962672 
0.962298 
9.962123 
0.961846 
9.961569 
9.961290 
9.96 1011 
9.969730 


Sine. 


Tangent. 


9.629606 
9.631355 
9.633098 
9.634838 
9.636572 
8 
9.640027 
9.641747 
9.643463 
9.647174 
9.646881 
9.648783 


1— — — — 


| 


| Co-rang. | 


10.372148 


15.370394 
10. 368645 


10. 366902 


10.365162 


10. 36 3428 
10.361608 


— — — — 


10.379973 
10.378273 
10.357637 
10.374826 
10.373119 
10.3F1417 


Co-rang.. | Tangent. 


66. 


» 


— — 


C 


— ——— » — 


5 The Ta 


ble of Sines and Ti 


24. 


angents. 3 : 


9.609313 
9.610729 
9.612140 
9.613545 
9.614944 
9.616338 
9.617727 
9.619110 
9.620488 
9.621861 
9.623229 
9.624791 
9.620948 


Sine. 


9.959310 
9.999023 


9.978734 
9.99 
9.958154 
9.957863 
9.937570 
9. 977276 


| Co-ſine. | 


Sine. 


Co-ſine. | 
9960730 


2 25 — 
9.650281 


9.653663 


9.655345 
9.657028 


9.660376 


9.665 366 
9.667021 
9.668673 


Tangent. 


9.651974 


9.648704 


9.662043 
9.663707 


— 
2311412 
10.3497 19 
10. 348026 
10.346337 
10.344652 
10.342972 


10. 341296 


10.339624 
10.9 7 
10.336293 
10.334634 
10.332979 
10.331327 


Co-rang. 


| Tangent. 


nm 


| 


65. 


25. 


Sine. 
9.620948 


Co-ſine. | 


9.997276 


9.627300 
9.628647 
9.629989 
9.631326 
9.632658 
9.633984 


9.635306 


9.636623 
963703 
9.639242 
9.64044 


9.641842 


Co- ſine. 


9. 976981 
9. 976684 
9.956387 
9. 976089 
9.97778 


9.683356 


Tangent. ] Co-tang. | 


9.668673 
9.670 320 
9.671963 
9.673602 
9.675237 
9.676869 
four 
9.680 120 
9.681740 


9.684968 


9.686577 
0.688182 


Co-rang. 


10.337 327 
10. 329680 
10.328033 
10.326398 
10.324763 
10.323131 
10.322704 


— — ets 


10. 319880 
10. 318260 
10.316644 
10.3 17032 
10.313423 
10.311818 


4 


64. 


| Tangent. 


The Table of Sines and Tanjents. 


26. 


| | Co-fine. 


Sine. 


| Co-line. 


Tangent. 


9.641842 


9.643 135 
9.644423 
9.645706 
9.646984 
9.648258 
9.049527 
9.650792 
9.652032 
9.653308 
9.654558 
9.655805 
9.602047 


9.9000 
9.973352 
9.973042 
9.952731 
9.972419 
9. 9572106 
9.951791 
9.971476 


9.688182. 


9.689783 
9.691381 
9.692975 
0.694566 
9.696153 
9.697736 


9.699316; 


9.95 115919. . 700893 


9.950841 
9.970722 
9. 970202 
9. 949881 


9.702466 
9.704036 


Sine. 


Co: tang. 


10.311818 
10.310217 
10.308619 
10.307026 
10.305434 


10.302264 


— —ñU— — 


10. 300684 
10. 299107 
10.297534 
10.298964 
10.294397 


10. 292834 


— — — — 


Tangent. 


10.303847 


27. 


9. 657047 


Co-ſine. 


Tangent. 


9.949881 


9.707166 


9.058284 
9.059517 
9.660746 
9.661970 
9.663190 
9.6644 66440 
9. 9.665617 
9. 666824 
9.668027 
9.669225 
9.670419 
9.67 1609 
Co-line. 


9.949558 
9.949235 9 
9.948910 
9.948584 
9.948257 
9.947929 
9.947600|9 
9.947269 
9.946937 
9.946604 
9.946270 
224825 
Sine. 


9.708726, 


710282 
9.711836 


4 713386 
9.714933 
9.716477 


9.718017 


9.719555 
9.721089 
9.722621 
9.724149 
9.725074 


— 2 
Co- tang. | Tangent. |M 


” ww 


62. 


10.2928 34 
10.291274 
10.289718 
10.288 104 
10.286614 
10.285067 
10.283923 
10.281983 
10.280445 
10.278911 
10.277379 
10.275891 
19.274325 


Co- tang. | | 


C2 


— 


wo 


T̃be Table of Sines and Tangento. 


28. 


Sine. 
9.671609 
59.672795 
9.673977 


9.675135 
9.676328 


60 9.68 


Co-ſine. 


9-945935 
9.945598 
9.945261 
9.944922 
9944582 
9.944241 
9.943899. 


Tangent. 


9.725674 


0.727197 
0.728716 
9.730233 
9.731746 
9.733257 
9.734704 


9.943555 
9.943210 
9.942864 
9.942517 
9.942 169 
9.941819 


9.736269 
9.737771 
9.739271 
9.740767 
9.742261 
9.743752 


Sime. 


| Co-tang. 


10.274326 


10.272803 
10.271284 
10.269767 
10.268254 
10.266743 
10.265236 


10.263731 
10.262229 


10.260729 
10.239233 


10.257739 5 
10.256248 


O 
Co-tang. Tangent. N 
61. 


29. 


Sine. 
9.085571 


Co-ſine. 


Tangent. 


A Sine. 
-| 
5 


9.68 6709 
9.087843 
9.088972 
9.690098 
9.691220 
9.092339 


— _—_—— 


9.093453 


Sine. 


9.941519 
9.941469 
9.941117 
9.940763 
9.940409 
9.940054 
9-939097 
9.939339 
9.938980 
9.938619 
9.938258 
9.937895 
2932831 


9.743751 


9.745240 
9.746726 
9.745209 
9.749689 
9.751167 
9.752042 
9.754115 
9.755585 
9.757052 
9.758517 
9.759979 
9.261439 


Co-ta 
69... 


Co-tang. 
10.256248 


10.254760 
10.253274 


10.231791 
10.250311 
10.248833 
10.247338 
10.243885 
10.244415 
10.242948 
10.241483 
10.240021 
10.238861 


— — — —2—— j§— 


0 
ng. | Tangent. NM 


The Table of Sines and Tangents. 


3 


O. 


217525 


Sine. 
5698970 
9.70006 2 
9.701151 
9.702236 
9-703317 
9.704395 
9.700539 
9.707606 
9.708670 


9.709730 
9.710786 


Co-: ſine. 


— — — ———ͤ-2—ͤ — 


9937831 


9.936431 
9.936062 
9.935692 


9.934948 


9.934199 
9.933822 
9.933445 


'Co- ſine. 


9.25755 
9.936799 


9.935320 


9.934574 


Tangent. 


9. 9.761439 


9. 2.762897 
9.764332 
9.705805 
9.767255 
9.763703 
9-770145 
9.771592 
9.773033 
9.774471 
9.775908 
9.777342 


619-775774 


| Co-tang. 


Co: tang 


— — 


10.238301 


10.237103 
10. 23648 
10.234195 
10.232745 
10.231297 
10.229852 


10.228408 
10. 226967 
10.223529 
10.224092 
10.222638 
10.221226 


1 angenr. 


bo 


: 59. 


31. 


nd 


45 


5 
601 


Sine. 


Tangent. 


9.711839 
9.712889 
9713935 
9.714978 
9.716017 
9.717053 
9.71 2005! 


9.719114; 


9.721162 
9.722181 
9.724197 
9.724210 


9.932304 
9.931921 
9.931537 
9-93 115% 
9.930766 
9.930378 
9. 72014019. 929989 
9.929599 


9.778774 
9.750203 
9.781031 
9.753050 
9.784479 
9.785900 
9.757319 


Co-tang. 


19.221226160 


10.219797 
10.218369 


10.216944 
10.213521 
10. 214100 
10.212681 


„ IRIS 


9.929207 
9.928815 
9.925420 


9.788736 
9.790151 
9.791563 
9.792974 
9.794383 
9.795789 


10.211264 
10. 209849 


10.208437 


10.207026 
10.208617 
10.204211 


Sine. 


Co- tang. 


Tangent. 


551 
50 
45 
40 
35 
30 


23 


77 Co- ſine. 


The Table f Sines and Tangents, 2 


32. 


—— 


Sine. 


9.724210 
9.725219 
9.726225 
9.727228 
9.728227 
9.729223 
9.730217 
9.731200 
9732193 
9.733177 
9.734157 
9.735135 
9.736109 


Co-fine. | Si 


Co-line. 
9.928420 
9.928025 
9.927629 
9.927231 
9.9268 
9.920431 
9.92b029 
9.925020 
9.925222 
9.924816 
9-924409 
9.924001 
9.923591 
Sine. 


Tangent. | 
9.795789 
9.797194 
9.798596 
3827885 
9.801396 
9. 802792 


31 


99.811134 
9.812517 


Fuck ne. Þ 


10.204211 


10. 202806 
10. 201404 
10. 200003 
10. 198604 


10. 197208 
10. 1988 13 


Co: tang. 


10. 194420 
10. 193029 
10. 191639 
10.190232 
10. 188866 


10. 187483 


| Tangent. 


_— 


33- 


— 


Sine. 
9.739109 
9.737080 
9.738048 
9.739013 
9:7 39975 
9.740934 
9.741889 
9.742842 
9-743792 
9.744739 
9. 745083 
9.740624 
9.747502 


| Co- ſine. 


Co: ſine. 
9:923591 
9.923181 
9.922769 
9-922355 
9-921940 
9.921524 
9.921107 


9.919424 
9.919000 
9.918574 


© Sine. 


Tangent. 
9.812517 


9.819410 
9.820783 


Co-tang. 


— 


10.187483 60 


10.186101 
10. 184720 
10.183342 
10.18 1965 
10. 180590 
10. 179217 


9.822154 
9.323524 


10.177846 


10.176476 


10.175107 
10.173741 


10.172376 
10.171013 


Tangent. 


— —— — — _ m— 
LY 
* 


* 
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The Table of Sines and Tangents. 


34: 


Sine. | 


9. 9.747562 9.918574 
9.918147 


9.748497 
9.7494291[9 
9.750358 
9.751284 
9.752208 
2283128 
9.75404 | 
9.754960 
9. 755072 | 
9-75 6782 
9.757688 
92.285891 


Co-: ſine. 


Co-: ſine. 


9.917290 
9.916859 
9.916427 
9.91599419-83 
9.915559 
9.915123 
9.914685 
9.914246 
9.913806 
9.913305 


9.-91771919 


Sine. 


831 


Tangent. 
9. 9.828987 
9- 9830349 


709 


9. 833068 
9.834425 
9.835780 
9.837134 
9.838487 
9.839838 
9. 841187 
9.842535 
9.843882 
9.845227 
Co-tang. Tangent. 


| Co-tang. | 


10.171013 
10. 169631 
10.168 291 
10. 166932 


10. 163375 
10. 1642 20 


10. 162866 


10. 161313 
10. 160162 
10. 138813 


10. 157465 
10. 156118 


10.184773 


60 


55. 


— 


—_—_— 


35. 


Sine. 

9.288591 
9.759492 
9.760390 
97601285 
9.762177 
9.763067 
9.703954 
9.704838 
9.705720 
9.766598 
9.767475 
9.768 348 
9.269219 


—— ſ— — —ä— 


— 


9.913305 


Co- ſine. 


Tangent. 


_ Co-tang. 


9.912922 
9-912477 
9.912031 
9.911584 
9.911136 
9.910686 


9.845227 


9.846570 
9.847913 
9.549254 
9.550593 
9.551931 
9,853208 


10.154773 


I0.153430 
10. 152087 


10. 130746 


10. 149407 


10. 148069 
10.146732 


9.910235 
9.909782 
9.909328 
9.908873 
9.908416 
9:997953 


| Co-ſine. 


Sine. 


9.854003 
9.855938 
9.857270 
9.858602 


9.859932 
9.861261 


—— ————— — 


| Co-tang. 


10.145397 
10. 144062 


10. 142730 
10.141398 
10. 140068 


10.138739 


Tangent. 


54. 


C 


4 
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The Table of Sines and Tangents. 


— 
f 36. 


M| Sine. | Co-ſine. | Tangent. | Co Co-tang. | 


E 9.769219 9.907758 9.50 861261 IO. 10.138739 
39.770087 9.907498 9.862589 I0.137411| 5 
109.7709529. 907037 9.863915 10. 136085 

159.7718 159.9065759. 866240 10. 134760 
209.7726759. 9061119. 866564 10. 133436 
2519.773333 9. 903645 9.867887 10.132133 
2019.274388 9:905179 9.869209 10.130791 |: 
3519-77524019-90471119.870529|10.129471 
401[9.776090|9.904241|[9.871849|10.128151 | 
4509.776937 9.903770 9.873167 10.126833 [15 
509.7777819. 903298 [9.874484 10. 1255 161 10 
55 9.778624 19.902824 9.873800 10. 124200 5 
460 9.779403 '9.9023491[9-877114|10.122886] © 
| Co-ſine. | Sine. |Co-tang. | Tangent. | M 


53. 
32. 
_ Sine. | Co: ſine. | Tangent. | Co-tang. 
9-77940319-902349|9-87711410.122886|60 


M 

= 

5 |9.78030019.901872[9.878428|10.121572|55| 
1019.781134[9-901394[9.57974110.120259]50} 
15978 19669. 9009 149.88 103210. 11894845 
20 
25 
— 
35 


— 


5 


9.782796 9.900433 9.882363 10. 117637140 
9.78362319.8999511[9.883672[10.116328[35| 
9.784447 9.899467 9.884980 10. 115020 30 
9.785269 9.89898 109.88628810.113712125 
40 9.786089 9.898494 9.887594 10. 112406 20 
45 229 9.898006 9.888900 10.111100|15| 
501 9.787720j19.89751619.890204| 10. 10979610 
55 9.788332 9.897025 9.891807 10.108493| 5 
60 9.789342 9.896530 9.892810]10.107190| 0 
£5 Co-line.. | Sine. | Co-tang, | Tangent. NM 
52. - 


4 


The Table of Sines and Tangents. 
ET 38. 
Sine, | Co-ſine. | Tangent. | Co-tang. 


OO CT 


9.789342 9.896532 9.8928 10 10. 10719060 


— 


9.790149 9.896038 [9.894111 110. 10588955 
9.790954 9.895542 9.895412 10. 10458850 
9.791757 9.895046 9.896712 10. 103288145 
9.792857 9.894546 9.898010 10. 10199040 
9.793354 9.894046 9.899308 10. 10069235 
92941309. 8935449. 90065 10. 93930 


9.794942 9.893041 [9.901901 10. 9809925 
9-795733|9-89253619-903197110.096803 120 
9.796521{9.892030[9.904491110.095509|15 
9.797307 9.891523 9. 905785 10. 0942 15 10 
9.79809 19.891013 | 9.907077110.092923| 5 
50 9.798872 9.890503. 9.908 369 10.09 163140 

| Co-line. | Sine. | Co-tang. | Tangent. M 


| 
M Sine. | Co-line. | Tangent. rang. | 
_019.798872[9.590503 9.908369 10.09 1631 60 
59.799656 119.8899909. 90966010. 090340055 
109.8004279. 8894779 91095110. 08904950 
159. 8012019.888 9619.912240 10.087760 45 
2009.801973 9.888444[9.913529 10.08 647140 
259.8027439. 8879269.9148 1710. 085 18343514 
309. 8035 119.8824069. 9 16104 10.083895 30 


— —ů———ů— — — — —e—— — 


3519.804276 [9.88688 59.917391 10.08 260925 
40] 9.805039 9. 8863621 9.918677 10.08 132320 
459.8037999. 8858379.919962 10.080038 15 
1509.806337 9. 88531119.921247 10.078753 f0 
551 9.8073149.884783 9.922530 10.077470 5 
609. 808067 [9.884254 9.9238 1410.076186 i 


— — — — — — — — — 


Co-line. | Sine. Co-tang. Tangent. M 
HY 5 50. 


— 


um , 
x a * * 
* 


The Table of Sines and Tangents. | 


40. 


9.808067 


9.884254 


Tangent. 


 Co-tang. 


9.923814 


9.8088 19 
9.809569 
9.8 10316 
9.811061 
9.811804 
9.812544 
9. 813283 
"= 814019 
814753 


| 5 815485 


9.816215 
9.816943 


9.883723 
9.882657 


9.880505 


9.877780 


9.925096 
9. 920378 
9. 9270 59 
9.928940 
9.930220 
9:93 1499 
9.932778 
9.934050 
9.935333 
9.936611 

9.937887 
9-939103 


9.883191 


9.882121 


9.881584 
9.881046 


9. 279903 
9.879420 
ar 378575 
9.878328 


Co- ſine. 


Sine. 


10. 761 86 


10.074904 
10.073622 


10.072341 


10.07 1060 
10.069780 
10.068 901 
10.067222 
10.065944 
10.064667 
10.063389 
10.062113 
10. 060837 


Tangent. 


[;Co-tang. 
49. 


E 2 


41. 


Sine. 


Co- ſine. Tangent. 


9.816943 


9.877780 9.939163 


9.8 17668 
9.818392 
9.819113 
9.8 19832 
9.820550 
9.821265 


9. 940439 
9941713 
9.942988 
9.944262 
9.945535 


9.877230|9-9404 
9.876678 
9.876125 
9.875571 
9.875014 
9.874450 


Co-tang. | 


IO. 10.060837 


10.039561 
10.0568 287 
10.057012 


10.053738 


10.054465 
10.033192 


9.821977|9 
0.822688]9 


9.823397 
9.824104 
9.8 24808 
9.825511 


9.873896 p. 
87333519.949353 
3 9.950625 
9.872208 9.951896 
9.871641 9.983167 
9.871073 2254637 


Co-line. 


— 


10.031919 


10.050647 


10. 049375 
10.048 104 


10.0408 3 3 
10.045563 
— 


Sine. | Co-tang. 


48. 


- 
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The Table of Sinas and Tangente. 
RE 4 
Co-ſine. | Tangent. 


9:87107319-914437 
9.87050419.95 5708 
9.869933 0 957697 
9. 8693609. 978247 

9. 8687879. f 10.490484 
9. 868 2099. 960784 10.039216 
9.9620 CT 1.032948 


9.867631 
9.963320 10.036680 


9.867051 
0.866470|9.964588 10.037412 


I? "" Sine. 

9.82yf11 
0.826211 
9.826910 
9. 827606 
9.828301 
9.828993 
2322 
9.8 30372 
9.831058 


—_ — 


Co-rang. | 


| —oom—gs — — 


1004703 


— — — — — 


10.044292 
10.043023 


10.041773 


9.831742 
9.832425 
9.833 toy 
9.833703 


Co- ſine. 


Sine. 


9. 867887 
9.865302 
0.864716 
0.864127 


9.965855, 10.034145 
9.967123 10.032877 
9.968389 10.031611 
9.969676 19.939344 


Co-rang. | Tangent. M 


47- 


hw 4 


43- 


9.841116 
9.841771 


| Co-fine. |] 


Co- fine. 
— — 


9.970922 
9.972188 
9:97 345 + 
9.974720 
9.975985 
9.977210 
9.978515 
9.979780 
9.981044 
0.982309 
9.983573 
9.984.037 
Co-rang. 


Tangent. | Co-rang. | 
9.969656 0344 


10.0 30344 
10.02.9078 
10.027812 
109.0265 46 
10.025280 
10.024015 
10. 022770 


10.021485 
10. o20220 
10.018956 
10.017691 


1001163 
| Tangent. 


10.016427 


46. 


The Table of Sines and Tangents. 


—_ 


— 


44. 


Co- ſine. Tangent | Co-tang. 


5219. 883242 9.992420 


819.850745] 9.997473[10.002#27|10 


9856934 9 .98 4837 1c 10 15517163 60 


9.856323 5 886 101 0,1 013899 f 
9.875711! 9.987365,10.012635 yo 
9 9. 988629 1001137145 
3 A 9. 98989310. 0101074 

9 75 62 9. 99117610. 00884435 
2010 o0 77830 

9. Jyz620 9.993683|10.006317|25 
9.85 1997] 9.994947[10.005053[20 
9.841372} 9.996219[10.003790[15 


9.998737110.001263| 5 
9.840485]15.000000[10.550500 


Co- ſine. 


© 
Co-rang. | Tangent. |M 


47 


A TABLE 


Logarithm Numbers. 


"A Table of Logarithms. 6 ri 


m— — 


—_— 


. {Logarith. . |Logarith. Logarith. 
0.000000 1.731479 1. 826075 
0.301030 1.5 44068 1.832509 
0.477121 1. 76303 1.838849 
o. o 206% 1. 768202 1.845098 
0.698970 1179783 l 

0 778151 1791064 1.877332 

7 o. 847098 1.602060! 1.863323; 
0.903090 1.612784 1.869232 
0.95 4242 1.623249 1.875061 
I.000000 8.633468] 1.880813 
1.041393 1.643472 1.886491 
1.079181 1.673212 1. 8 92094 
1.113943] 1.662758 - 
1.146128 1.672098 
1. 1760091 1.681241 
1.204120 1.690196 1.913814. 
1.230449 1.698970 1.919078 
1.277272 1.707570 1.924279 
I.278753 1.716003 1.929419 
1. 30 1230 1224276 1.934498 
1.322219 17323944 1.939519 
1.342422 1.740362 1.944482| 
1.361728 1.748188 1.949390 
1.380211 1755875 I.95 4242 

1.492940 1.763428 1.99041 
1.414973 1.770872 1.963788 
1.431364 17781710 1. 96848 

811.4471578 1.785330 1.97312 
1. 462398 1.792391 1.977723 
1477121 1.799340 I 982271 
1.491361] 1.806180 1.986772 
1. 105170 1.812913 81.991226 
1.718714 1.819744 1.997635 
1.731479 1.826075 2.000000 


100 


— 


— — 


— —— 
— 


100 0082 


*» 


= 
n 


4 Table of Logazithms. 

1012.004321 1340 z. 127105 167 2. 222716 

102]2.008600 135 [2.130334 168 12 5 
11032012837 1362.133739 169 f. 227887 

104 2 1372.136721 170 z. z 3044 
Dee eee re 
1062.07 306 1392.143017 1722378 

1072.029384 140 z. 146128 1732.238046 

1082.033424 1412.149219 1742. 2405749 

1092.037426 | 142 z. 152288 1752.243038 

Leeren 

111120457323 1442.178362 177 [2.247973 

1122.049218 1452.161368 178 z. 270420 

[13]2.053078| | 146]2.164353] 1792.272873 

114|2.056905| 1472.167317 180 z. 277273 
1 
1162.064478 1492.173186 1822.260071 

117 2.068 186 170 z. 176091 1832.262471 

1182.071882 1512.178977 1842.264818 

1192.975754 1522.181844 1872.267172 

e 

1212.08 2785 1542.187521 1872.271842 

12202. 086379 1552.190332 1882.274178 

1232.08 9905 1762.193125 1892.276462 
1242.093422 | If7]2.195899 190[2.278754 

1272.096910 [182.1986 1912.281033 

12602. 100371 | 159]2.201397 192|2.283301 

1272. 103804] | 166[2.204110 1932.287757 

1282. 10709 1612. 206826 1942.287802 

1292.1 10890 162 f. zo: | 195[2.290035 

1302.113943 1632.212187 1962.292286 

13112117271 1642. 2148444 1972.294466 

1322.120774 1652.217484 1982.296665 | 

1332.123852 16612. 220108 1992.298853 
13412. 127105 16712. 222716 200 lz. 301029 | 
4 200 | 


n 


* 
— — 


A Table of Logarithme. 


* 


6 


dag 


=s 


N. | Logarith. | N. Logarith. N. | Logarith, 
. 303196| | 234/2369216 | 2672426511 
202\2.305351] 2352.371068 2682.428135“ 
2032. 307496] [2362.372912 l 2692.429752 
20402. 3096 30 2322.374748 2702.421364 
2023112744 235]2-376777] |.27112-432969 
256 313967 | 239|2-378398] | 272]2.434769 
207[2.315970] 2402.380211 2732.436163 
2082.318063 2412.382917 | 274[2.437751 
2092.320146 2422.383815 2772.439333 
2102.322219] |_243|2-387606] | 276|2.440909 
2112.324282 244|2.387389| 277 297 
2122.326336 f24/2.389166 2782.444947 
2132.328379 2462.390937 2792.447604 
2142.330414 2472.390269 | 280 2.447158, 
21723324380 | 248]2-394442] | 281 2.448706} 
2162.334474 2492.396199 2822470249 
2172.336470 | 202.3 2832471785 
2182.338476 2512.399674 284/2473318 
2192.340444] 272/2401401 2872474847 
220]2-342422] [T | 25612-4#6366 
22123443920 | 254|2-494834 2872.477889 
2222.346353 27572406740 2881 2.479392 
2232. 348 305 2576 2.408239 289] 2.460898 
2242.370248 2572.409933 290 8 
2202.3T 21830 | 28024116190 | 291|2.463893 
2262.354108 2792413299] | 292] 2.465 -383 
2272. 376026 2602.414973 293/2465868 
2282.377935 2612.416641 294 1450377 
2292.378378 26202418301 2972.469822 
2302. 361728 263|2.419956 296 2.471292 
2312.363612] 2642.421604] | 297/2472756 
2322.367488 265 2 2982.474216 
2332.367376 2662.424882 299] 2.475671 
2.369216 2672.426511 300 2.477121 


—_— 


— 


— — — 2 8 _ 

300 A Table of Lopgarithms, © 
N. |Logarich.| | N. Logarith. N. Logarith. 
30112.478566] | 334|2-$23746 3.7 764660 
302 Z. 4800 33512525045 368 2.565848 
303248143 3362.726339 369 z. 67 26 
3042.482874 337 ZK. 27629 370 z. 68202 
307 2.484299 33802. T28916 312769324 
300 2.485721 339 2.730199 372|2.570543 
307|[2.487138] | 3452531479] | 373]2-y71709 

| 308[2.48855t] | 341]2-y$32754| 3742772872 
3092.489978 3422.734026 3772.174031 

319/2491362] 343/3262. CT188 
5110.4 760 3440736783777 

31202441 342737819378 age 

131314944 3462.7 39076 37912577 — 1 
314|2-496929 3472.540329 3802. F797 

| 315|2-498311] | 348[2-141579] | 3812780925 
3162.499687 3492. 74282 | 382 . 782863 
z317]2-folog9| | 350[2.54400 3832.583199 
31802. 35A 373842584331 
3192.503791 37202546743 385 [2.585461 
3 20 Z. CO 140 3 LN , 2862. T8687 

DIriſzFosgf374 1 3850787771 
322|2.507856] | 3552-55022 3882.788832 
3232. 0362.714490 3892.589949 
5242. Trogg] 37 TT2668 0 3902 F186 
325[2-111883] | 358|2-743583 391 [2.592177 
3262.513218 35792 555094 392 |2.5 93286 
3272.514048 3602.576303 3932.504303 

32825178744 [3612.5 3942.94 
3192.517196 3622. 58709 3952 796597 
330 z.T18T14] [363 [z TT 2306 26 
3312. 2.519828 64 2.761 101 | 397 2.598790 
332|2.521138 3672.762293 3982.599883 
333]>-#22444 366 1737 | 399|2 600973 
33412.523746 1 367 2.564666] | 40012.602059 

os 221 


1 
1 
1 


— — — 
A Table of Logarithms. 

. [Logarith. N. Logarith. N. | Logarith. 
401 2.603144 4342.637489 4672.669317 
402 z. 604226 \ 435 2.638489 468] 2.670246 
493]2.605305] 4362.639486 469267117 
4042.606381 4372.640481 470 toes 
499[=:607457] [43812541477] [47112-67302] 
406]2.6085 26 439 2.642465, | 472]2-673942 
40712.609594| | 44912643453] | 473[2.674861 
4082.610660 4412.644439 4742.677778 
4092.611723 4422.647422 475 | 2.676694. 
_410]2.61 2784. 443 [2-646404 476] 2.677607 
4112.613842] | 44412-647383] | 477|2.678518 
4122.614897 445 2.648 360 82.679428 
413 2.6159 0 4462.640335 4792.680336 
414 z. 6 17000 447 [2.650308 4802.68 1241 
4172.618048] | 4482.671278 4812.682147 
4162.6 190931 | 4492.652246 4822.68 304% 
4172.620136 4702.673213 4832.683947 
4182.621176 4712.674177 4842.684847 
4192.622214 4722.655713 4852.687742 
4202.623249 45 3|2.656098 486] 2.686636 
4212.624282 4542.677056 4872.687529 
4222.627312 4752.678011 4882.688419 
4232.626340 4762.678905 4892.689309 
4242.627366 4572.679916 490|2.690196 
4252.628389 4802.660867 4912.691081 
4262.629409 459 * 4922.691965 
4272.630428 | 4602.66 275 4932.692847 
4282.631444 4612.663701 4942.693727 
4292.632477 4622.664642 4972.694605 
43012633468 4632.66 81 4962 695482 
4312.634427 | 464.6668 497 696356 
432 9 465 2.667473 498 [2.607229 
433 2.63648 4662.668386 4992.698101 
4342.637489 |. 46712.669317] | foolz.698970 

5 0 


r . v Oo WOE. Ip 


— 


O1. 


10102 8 


8 


500 A Table of pong : 
N. Logarith. N. Logarich. N. Logarith. 
751 [2.699838] | 534|2-727541] | 567 [2.753583 
$0212-700704] | 53 2.728354] | $68[2.7543 
f03[2.70156 73612729165 69 EL. 777112 
ſ04[2.702430| | $3712-729974] Ne 
_yo#[2.703291| | £38[2-739782 #71 [2.756636 
7⁰⁰ N _ | $39]2-73158s $7212-757396] 
ſ07[2.705008] | $49[2-732394 73 [2-75S155 
os «70586; 4112733197] | $74[2-758912 
$O9[2.70671 7422733999 7 e668 
102222090 ſ43 12.734799 76 2.760422 
71162708421 744127357799 £77 2.761176| 
ſl2z[2.709269] | $45[2-736397 #78 [2.761928] 
71312710117 7462.737192 5792.762679 
ſ14|2.710963 £47 [2737987 7802.763428 
cr zs 482238281 8127264176 
71602712649 #4912 739572] 58262764923 
7172.713491 77012740363 7832765766 
71802714329 Fizz 5842766413 
749 Z 717167 | yp2[2 741939 78712767176 
L29jz:716003] e |_18612.767898 
5212716838 7741274309 782278638 
72202717671 A9! 7882769377 
72312718702 576 Zoey 789 2 
724/2719331 JA SFF | $95[2.7708 8 
L | Op [LomuEee 
57262720986 77912747412 19202772322 
7272721871 7602 748188] [53[Z277zory 
72802722634 76102748963 79402773786 
ſ2912-723456] | $62[2-749736 792774717 
EF 
zt Z funf 642751279 797277 
57322725912 #65 [2.752948 | #98] 2.776701 
7332726727 766 2752816 #99] 2.777427 
$34'\2.72754tl | g6712.75 358} 600 2.778151 | 
600| 


— 


1 


600 


ö 


* — 


700, 


— 


A Table of Logarithms. a 
N. ; Logarith. N. [Logarith, N. | Logarith. 
601] 2.778874. 634|2.802089 6672.824126 
60212.779596] 6352.802774 6682.824776 
6032.780317 [6362.803477 6692.827426 
6042.78 1037 6372.804139 670 Z. 8 260 
Soc z 28177 6382.804821 6712.826723 
6062.782473 639| 2.895501 6722.827369 
60 2 2783189 6452.806179 6732.828015 
60802783 904 6412. 8068788 6742.828659 
6092784617 642 2. 807735 6757 2.829304 
61027857329 9432.808211 676 Z. 829947 
61102786041 6442.808886 67712.830589| 
61202786751 645|2-809559 67812.831229| 
61312787460 6462.810233. 6792.831869 
61402788164 6472.810904 6802.832709 
6172788877 6482.811721 5812833147 
516 2.789581] | 649|2.812245] | 582 2 833784. 
617]2.79028F 6502.812913 6832.834421 
618279088 6512.813781 6842.837056 
6192791691 67202814248 68702837691 
62012702302 67302814913 6862.836324 
62112.793992] | 654|2.815578] | 685|2 836957 
622|2.793791 6752.816241 688] 2.837588 
62312794488] | 656]2.816904 689|2.838219 
6242795185 6772.817765 695] 2.838849 
623]2.797850] | 658|2. 818226] | gg; 2.839478 
6262.796574 6792.818885 692 2.840106 
62712797268] | 660|2. 819543 693]2.840733 
628]2.797959 6612.820201 6942.841379 
6292.798651 6622.820858 6972.841985 
63902299341 6632.821714 696] 2.842609 
631]2.800029] | 664|2.822168 697] 2.843233 
632|2,800717 665]2.822822 6980 2.843855 
6332.801404 6662.823474 699 2.844477 
634 2. 802089 6672.824126 700 2. 847098 
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"ATable of Logarithms. 


N. [Logarith.|. N. Logarith. N. [Logarith. 
7012.845718 7342.865696 7672 884795 
7022.846337 7352.860287 7682.888361 
7032.846965 736] 2.866878 7692.888926 

7042.847573 7372.867467 | 7702.886491 
„ 
7062. 848 80g 7392. 8686433 7722887617 
7072.849419 7401 2.869232 77312-88817 
7082.8 50033 7412.869818 7742.888741 
7092.8 50646 742 | 2.870404 77512.889302| 

2102.881258 2432.870989 7762.889862 
7112.831869 7442.871573 7772.890421 
7122.882479 7452.872156 7782890979 
7132.853089 | 7462.872739 7792.891537 
7142.853698 7472873321 7802. 892095 

2152-88430 2482-873902 2812.892651 
7162.854913 7492.874482 7822.893207 
7172.853319 7502.875061 7832.893762 
7182.886124 7312.878639 7842.894316 
7192.886729 7522.876218 7852.894869 
72012857332] |_7531 ee 2.88422 

7212.857938 | 75428773710 | 7872.895975 

7222.858537 | 7552.877947 7882.896326 
7232.889138 7562.878822 7892.897077 

| 724]2-859739] | 75712-879096] | 790[2.897627 

_ 72512860338] | 2582.879669 79112.898176 
72612.860937 759] 2.880242 7922.898725 
7272.861534 7601 2.8808 14 7932.899273 
7282.862131 7612.881385 7942.899821 
7292.862728 7622.88 1935] | 7952.900367 

2392.52 [2 226.273 
7312.863917 7642.88 3093 7972.901458 
7322.864511 7651 2.883661 798 [2.902003 
733|2.865104| 7662.884229 | 799[2.902547 
73412.865696 | 767 2.884795 8002. 903089 
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800 A Table of Logarithms. | 
N. Logarich. N. | Logarith. N. [Logarith.| 
012.9036334 | 8342.921166 867 2.938019 
8022.904174 8352.921686] | 8682.938519 
8032.904716 8362.922206 8692.939019 
8042.903256 | 8372.922725 8702.939519 
8052.905796 [8382.923244] 8712.940018 
8062.906335 | 8392.623762 8722.940516 
8072.906874 8402.924279 873 12.941014 
808 2.907411 | 8412.924796 .| 8742.941811 
8092.907949 8422.925312 8752.942008 
8100 2.90848 84322288280 8762.942504 
8112.909021 8442.926342 8772.942999 
8122.909336 8452.926887 | 878 2.943495 
8132.910091 8462.927370 8792.943989 
8142.910624 8472.927883 [8802.944483 
8152.911138 | 848 [2.928396 8812.944976 
8162.911690 849] 2.928908 88212.94.54.68 
8172.912222 850 2.929419 8832.945961 
8182.912733 851 2.929929 | 884,2.940452 
819 2.913284 852 2.930439 8852.946943 
2 214 _35312:930949] | $8612-947434 
82112.914343 8542.931438 8872.947924 
8222.914872 8852.931966 8882.948413 
8232.915399 | 862.9324744 8892.948902 
8242.913927 8572.932981 8902.949390 
8252.916434 8882.933487 891 2.940878 
8262.916980 859] 2.933993 8922.950365 
8272.917506 8602.934498 8932.950851 
8282.918030 8612.935003 8942.951338 
8292.918555 8622.935307 8952.951823 
8302.919078 8632.936011 | 896 2.952308 
8312.919601 864 |2.936514| 8972.952792 
83212.920123 86512.937016 8982.953276 
8332.920645 8662.937518 8992.953739 
8342.921166 867 2.938019 9002.954243 
= 900 
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A Table of Logarithms. 
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N. Logarith. N. |Logarith. N. Logarith. 
9012.954725 | 9342.970347 [9672.985426 
9022.955207 935 12.9708 12 968 [2.985875] 
9032.983688 9362.971276 969 [2.986324 
9042.956168 9372.971739 970 12.986772 
90512-956649] | 93812-972203] 221/2982219 
9062.937128 9392.972666] | 9722.98 7666 
907 2.957607 | 940[2-973128] | 9732.988113 
908 2-955080, 9412.973589] | 974]2-988559 
909[2.958564| | 94212-974050| 9752.989005 
910[2-959041] | 94312-974512] | 976[2-989449 
9112.959518 9442.974972] 9772.989895 
9122.959995 9452.975432 9782.990339 
913 2.960471] | 94612-975891 9792.990783 
9142.960946 9472.976349 | 9802.991226 
9152.251421 9482.976808 9812.991669 
9162.901895] f 9492.977266 9822.992111 
9172.962369 [9502.977724 9832.992854 
918 2.962843 1 95112.978181 9842.992997 
91912-963315]} | 95212-978637] [9852.993436 
_92012:963788) | 95312:979093] | 98612.993877 
9212.964259 | 95412-979548 9872.994317 
9222.964731 955 2.98000 9882.994756 
9232.965202 9562.980458 9892.99 196 
9242.965672 9572.980912 9902.993635 
9252.966142 [9382.981366] | 9912.906074 
9262.966611 9592.981819 9922.996512 
9272.967079 9602.982271 9932.996949 
928[2.967548] 9612.982723 9942 997386 
9292.968016 9622.983175 9952.997823 
9302.068483 9632.983626 9062.998250 | 
9312.968949] | 96412.984077 99712.998695 
932[2.90941 965 | 2.984527 9982.999130 
9332.969882] 9662.984977 9992.999567 
9342.970347 967 2.985426 1000 3.00000C 
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H E Uſe of theſe TazLzs hath been 
already at large ſhewed in the Firſt 
and Twelfth Chapters; therefore I ſhall ſay 


no more of them here. 


APPENDI *. 


Shewing farther 


How to Survey by the Chain 


only: With an uſeful * 
20 that Purpoſe. 


Treatiſe, taught a ready and eaſy Way for. taking 
the Quantity of an Angle in the Field by the Chain only; 
and underſtanding it to have met with good Acceptance 
among Surveyors and others: I thought it proper to ſay 
| ſomething more on that Subject, the preſent Opportunity 
of a new Edition of the Book inviting me thereto. And 


that this Way of working may be practiſed as quick and 


true as any in the World, with all the coſtly Inſtruments 
that ever were invented, there are two ſeeming Difficulties 
to be removed. The firſt is, when the Angle grows ve- 
ry obtuſe, that is to ſay, containing 170 Degrees or more, 
then the Subtendent or Chord-Line will hardly be diſtin- 
guiſhable between five or ſix Degrees, there being but 
z Part of a Link difference between 170 Deg. and 171 
Degrees, and not above 2 Part, between 178 and 179 
Degrees. To remedy which, you need not take the 
Quantity of that Angle at all, eſpecially if it be an in- 
ward Angle, but meaſure directly from B to C; and 
-when you come right againſt 4, take an Off-ſet (which 
you may do with a Rod or Line alone, as true as with a 


Croſs 


bg 


TAVING, in the ſixth Chapter of the foregoing ' 


Croſs or other Inſtrument) which Off-ſet, put down in 
your Field-Book, will do the Buſineſs when you come to 
protract, as well as if you had taken the : 
Angle in the Field: But if that does 
not pleaſe you, or any other Reaſon ne- 
ceſſitate you to take the Angle 4, there 
place a ſtrong Stick in the very Angle 
A, and putting the Ring of the Chain 
over it, ſtretch it out at full length, 
both in the Line AB and AC; and 
where the End of the Chain falls, there 
place Sticks alſo, as at D and G. Re- 
move your Chain from A, and put the 
Ring over the Stick at D, and ſtretch 
it out at adventure as towards E. Now 
you ſhould have another Chain, or a 
ſmall Line, (whigh you may carry in 
your Pocket) exactly of the length of a {s 
Chain; with a Loop at each End; which \> 
put over the Stick at A, and taking the 
other Loop of the Line in one Hand, 
and the looſe End of the Chain in the 
other Hand, go backward, till both be- 
ing ſtretched ſtrait meet at E, then have g 
you found DAE, an Equilateral Tri- 
angle conliſting of 60 Degrees; to which 
add another Equilateral Triangle by 
looſing the Chain at D, and putting it 
over the Stick at E, letting the Line re- 
main as it was faſtened at A, and taking 
the looſe Ends again of the Chain and 
Line in your Hands, go backwards as 
| before, until hoth being ſtretched ſtrait, 
= meet in F. So have you found two Equilateral Tri- 
| angles, or 120 Degrees. Laſtly, With your Chain mea- 
| ſure the neareſt Diſtance FG, which ſuppoſe to be 84 
Links and a half; which Sum look for in the following 
RF Table, and right againſt it you will find 50 Degrees, which 
| added to 120, make 170 Degrees, the Quantity of th 
| 'Ang 


» 


(3) 
Angle ſought; or if you have not a mind to uſe the Table, 
you may note it down in your Field-Book, thus, A a 84+, 
ſignifying that Angle conſiſts of two Equilaterals and 84 
Links for its Subtendent; and you may plot it, by doing ; 
with your Compaſſes upon the Paper, what you did in 
the Field with the Chain. But now perhaps you may be 
ready to ſay, you pretend to teach how to take the Quan- 
tity of an obtuſe Angle with the Chain only, and here is 
a Line required, or two Chains at leaſt, Well then, you 
ſhall preſently ſee how to do it with one Chain only. Let ; 
E AI, in the following Figure, be the Angle of 170 De- | 
grees; meaſure from A towards B and C, half a Chain on 
each Side, as toD and E, where ſtick down Sticks, and 
one at A; then put the Ring at one end of the Chain over 
the Stick at A, and the other end over the Stick at D, and 
taking the Chain in the middle by the Ring that is com- 
monly at the End of 50 Links, go backwards till both 
Parts are ſtrait, and their ſtick down a Stick, as at F. 
Then looſe the Ring from D, and put it over the Stick at ö 
F, and taking the very middle of the Chain, make both 
Parts ſtrait, which they will be at C, where ſtick down a 
Stick, from which meaſure to E, noting it down in your 
Field-Book A A 424, and when you plot it, remember to | 
make your Equilaterals but of 30 Links the Sides of them: | 
I ſay, when you plot it; for you may not in this Caſe have 
recourſe to the following TABLE, that being made to the 


Radius of 100 Links, unleſs you double the Numbet of 
Links found between C and E; or, which is better, when 


you 


. 
{% 
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(4) 


you havefiniſh'd your two Equilaterals, one end of the 
Chain hanging at A, ſtretch the other at full Length over 
the Stick at G, which will fall at H; then meaſuring the 
neareſt Diſtance between H and C, you will find it to be 
84 Links, againſt which in the Table ſtand 30 Degrees, 
- which added to your two Equilaterals, make 170 Degrees 
for the Angle A. | See this Figure.] 


B 


1 
But now if you had rather meaſure this Angle, by firſt 
taking out a right Angle from it; thus you may do to 
find the Perpendicular for the right Angle: [See the Figure 
on the other Side.] Put one Ring of your Chain over the 
Stick at the Angle A, and ſtretching out the Chain, let 
the other End fall any where at adventure, as at B or C; 
where ſtick a Stick through the Ring, and looſing that 
End at A, take it in your Hand, and ſtretching it ſtrait, 
- ſee in what Part it will juſt touch the Hedge AE; which 
will be at D, if the other End be at C; or at E, if the 
other End be at B; and there make a Mark; which done, 
keeping the End of the Chain in your Hand, go back- 
ward from B or C, towards G or F, till your Chain is ſtrait; 
then moving yourſelf ſideways to and fro, till you perceive 
your Chain to lie in a ſtrait Line with BE or CD, at the 
End of it place a Stick, as at For G, from whence to A 
will be a Line perpendicular to AE; wherefore from A 
ſet off one Chain in that Line, which will fall at H; and 
one Chain upon the Line AI, which falls at J; and mea- 
ſuring the Diſtance HI, you will find it 128 Links & Parts 
of a Link, or 80 Degrees; which added to the right An- 
gle, makes 170 Deg. which was the Angle required. _ 
Otherwiſe you may take a right Angle, wy fixing one 
End of the Chain in the Angle itſelf, and the other End 


at 40 Links Diſtance in the Hedge; then take 50 Links in 
One 
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one Hand, and 3o in the other, and ſtretch both Parts 
ſtrait, their Meeting will conſtitute a right Angle, ac- 
* cording to the well known Axiom, that 3, 4, and 5 

a right-angled Triangle. 5 5 

Many other Ways might be ſhewn, to take a right An- 
gle in the Field by the Chain only, as alſo otherwiſe to 
meaſure the Quantity of an obtuſe Angle; but I omit 
them, leaving it to your own Practice and Ingenuity : 
Only one Way more, and the very beſt, to take the 
__ of this obtuſe Angle, which take as follows : 

n the following Figure let A be the Angle required to 
be taken in the Field; by the Chain firſt from A, ſet off 
two Chains, one to B, the other to C; then fixing one 
End of the Chain in B, ſtretch the other direct in a ſtrait 
Line towards C, making a Mark where the End falls, 
which will be at 7; meaſure the Diſtance from 7 to A, 
which ſuppoſe to be 8 Links 2. Parts of a Link; look in 
the following Ta RLE, and right againſt it you will find 


a 28 G 


=_ 
5 Degrees; which doubled (the Angles AC 7 and AB 7 
being equal, becauſe the Sides AB and AC are equal, and 
it) makes 10 Degrees; which ſubtracted from 180, leaves 
170 for the deſired Angle at A. 

But now if this had been an outward Angle, as we will 
ſuppoſe the following ; you have no more to do, but to 
continue one Line; as for Example, the Line DA to C, 
one Chain, and alſo to ſet off one Chain upon the other 
Line from A to B; then meaſure the Diſtance BC, which 


D 
— A | 


ſay to be 17 Links & Parts of a Link, which anſwers in 
the Table to 10 Degrees, which is the Complement of the 
Angle A to 180 Degrees; wherefore take 10 from 180, 
remains 170 for the ſought outward Angle. 


4 By 


. 
By this time, I hope, the Piffreulty of meaſuring ob 
tuſe Angles is well removed, and. the Matter made plair 


and eaſy: As for acute Angles, and ſuch obtuſe ones a: 
are but . a little bigger than go Degrees, you have the Way 


EE" GETS — 
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to meaſure theni already in the ſixth Chapter of the fore 


going Treatiſe, with ſundry Ways to meaſure a Field 
with the Chain only, to which I refer you. 

It remains now to ſpeak of the ſecond ſeeming Difficul 
ty, which lies in the Trouble of plotting after this Way: 
To remove which, you may have a Protractor made with 
Links on it inſtead of Degrees, or both, if you pleaſe; 
which the Inſtrument-maker may ſoon do by the Help of 
this Table. Or you may very well uſe your ordinary Pro- 
tractors; for having a Copy of this Table in the Field 
with you, you may at once note down the Degrees of 
every Angle, without mentioning the Subtendents at all; 
or if you do only note down the Subtendents in your 
Field-book, when you come home, you may at once take 
all the Angles in Degrees anſwerable to them, and ſo plot 
with an ordinary Protractor, as at other times. I have 
made the Table but to 140 Degrees ; for as [ told you be- 
fore, when an Angle exceeds that, your beſt Way of mea- 
furing it, is as has been Juſt now taught. | 

What has been already ſaid I preſume to be ſufficient to 
explain the following Table, and the Uſe thereof, there- 
fore ſhall not trouble you with Repetitions; only deſire 
you to remember, that the Table is made for the Radius 
of one Chain, or 100 Links; and the Subtendents, or 
Chord Lines, are in Links, and decimal Parts of a Link: 
So that when you would uſe this Table, you muſt ſet off 
but one Chain from the Angle (you defire to know the 
Quantity of) on either Hedge, and meaſuring the neareſt 
Diſtance between the two Ends of the Chains a-croſs from 
Hedge to Hedge, look for the Number of Links in the 
Table that neareſt Diſtance contains, and right againſt it 
you will find the Quantity of the Angle as true, if not 
truer, than if it had been taken by the beſt Semicircle, 


Circumferentor, or Theodolite. 
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by = 48, * 
EXAMPLE. 

In Folio 113 of the foregoing Book, I would know 
the Quantity in Degrees of the Angle e Ee, whoſe Sub- 
tendent is there (accounting one Chain Radius) ſaid to be 
80 Links: Accordingly I look for 80 Links in the Table, 
and the neareſt Number to it is 79 Links 2 Parts of a 
Link, and right againſt it ſtand 47 Degrees: Wherefore I 
ſay that Angle conſiſts of 47 Degrees, and a little more; 
and tho” it be needleſs, yet if you defire to know how 
much that odd r is (which is wanting to make up 80 
Links) you may ſee by the Table, that in an Angle of 
this Bigneſs one Link and half raiſes a Degree; ſo that 
is Parts of a Link is juſt 12 Minutes. The exact Angle 
therefore is 47%. 1217. | 

What has been ſaid concerning meaſuring a Field, or 
taking an Angle by the Chain only, either in the Appen- 
dix, or ſixth Chapter, may as well be applied to a Pole or 
Rod cut out of the Hedge, and divided into 100 equal 
Parts; and indeed you may altogether as well, and much 
quicker, do it with a Rod than the Chain, every Diviſion 
of the Rod anſwering to a Link of the Chain: But then 
you muſt take care your Rod be ſtrait; and the Table 
ſerves as well for a Rod ſo divided as the Chain, only in 
caſting up there is a Difference (which your own Reaſon 
and the foregoing Treatiſe will ſufficiently explain to you) 
unleſs in meaſuring the Length of the Lines, you call 
every 4 Poles 1 Chain, and every 4 Diviſions of the Pole 
1 Link; then you may caſt it as if it had been meaſured 
by the Chain: But there is no need for that, that I know 
of. You may have, I ſuppoſe, in Crooked-Lane, a Rod 
made to ſhoot one Part into another like a Fiſhing-rod, 

o be uſed as a Cane, in the Head whereof may be a ſmall 
ompaſs; which alone is Inſtrument enough to ſurvey any 
Piece of this Earth, be it Mannor or larger: And if ſo, 

hat need is there of a Horſe-load of Braſs Circles and 
demicircles, heavy Ball-Sockets, wooden Tables and 
rames, and three-legged Staffs, cum multis aliis, unleſs 
>. amuſe the ignorant Countryman, to make him more 
reely pay the Surveyor? | 
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ce TA RLE of Chords, or Subtendents to the Radius of 
dne Chaimmof Gunter's, or 100 Links. 
7 5 | ]r 44 ; ap; 
| . WY | 2 | | 
1 5.34 | $5 5 : 4 E| 
A — Beal | [== a£ 
1 1.7 36 61.8 71 116.1] [106 159.7 
2 3-5] |37 03-4] | 72 117.5| [10% 160.8 
Bae 5 38 65.1 73 119.0| [108 161.8 
4 7.0 39 66.8 74 120.4| [109 162.8 
Ls 8.5 40 68.4 75 121.8 110 163.8 
6 10.3 far 70.0] | 76 123.1] 11 1648 
7513.2 42 71-7] J 77 124.80 112 165.8 
8 14.0 [43 73-3] | 78 125-9] [113 166.8 
1915.7 [ 74-9 79 127.2 [114 167.7 
10 17. 4 45 76.5] | 80 128.5] [115 168.7 
111 19.2 46 78.2 81 129.9 [116 169.6 
12 20.9 47 797 82 131.2] [117 179.5 
13 22.6 48 81.3 83 132.5 118 171.4 
14 24.4 | 149 82.9 84 133-8] [119 172.3] 
15 26.1 5o 84.5 35 135-1] [120 173.24 
16 27.8 51 86.1 86 136-4] 121 174-1] 
17 29.6 j52 87.7 87 137-7] 122 174-9] 
$0.:21 - 2 53 89.2 88 139.0] [123 175.7 
I9 33.0 54 90. 8 89 e 124 176.6 
20 34.7 455 92.3 90 141.4 [125 177.4 
21 36.4 | 156 93-9 91 142.60 [120 178.2 
22 38.2 | [57 95-4] | 92 143-8] [127 179.0 
123 39-9 58 97.0] | 93 145.0| [128 179.8 
24 41.6 59 98.5 «> 94 146.2| [129 180.5 
| 25 43+<3 60 100.0] H 95 147-4| 130 181.34 
26 44.9 61 101.5] | 96 148.6 [131 182.9 
27 46.7 | 62 103.0] 97 149.8) [132 182.7 
28 48.4 63 104.5 N 98 131.00 [133 183.4 
429 50.1 64 106.0 99 *152.1] [134 184.0 
130 51.8 65 107. 44 100 153.2| [135 184.7 
131 53-4 66 108.9] [101 154-3] 136 183.44 
132 55-1 67 110.4 102 155-4; [137 186.11 
33 56.8 | [68 111.8] 103 156.5 [138 186.7 
34 58.5 69 113-3] [104 157.60 139 187.3 
: 105 158.7 140 187.9 | 
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